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NOTE

JPRS publications contain information primarily from fereign
newspapers, periodicals and books, but also from news agency
transmissions and broadcasts. Materials from foreign-language
sources are translated; those from English-language sources
are transcribed or reprinted, with the original phrasing and
other characteristics retained.

Headlines, editorial reports, and material enclosed in brackets
[] are supplied by JPRS. Processing indicators such as [Text]
or [Excerpt] in the first line of each item, or following the
last line of a brief, indicate how the original information was
processed. Where no processing indicator is given, the infor-
mation was summarized or extracted.

Unfamiliar names rendered phonetically or transliterated are
enclosed in parentheses. Words or names preceded by a ques-

- tion mark and enclosed in parentheses were not clear in the

original but have been supplied as appropriate in context.
Other unattributed parenthetical notes within the body of an
item originate with the source. Times within items are as
given by source.

Tne contents of this publication in no way represent the poli-
cies, views or attitudes of the U.S. Goverument.

For further information on report content
call (703) 351-2938 (economic); 3468

(political, sociological, military); 2726
(life sciences); 2725 (physical sciences).

COPYRIGHT LAWS AND REGULATIONS GOVERNING OWNERSHIP OF
MATERIALS REPRODUCED HEREIN REQUIRE THAT DISSEMINATION
OF THIS PUBLICATION BE RESTRICTED FOR OFFICIAL USE ONLY.
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ELECTRIC POWER

UPDATE ON CURRENT HYDROELECTRIC POWER CONSTRUCTION PROJECTS

Moscow GIDROTEKHNICHESKOYE STROITEL'STVO in Russian No 3,
Mar 80 p &4

["Excerpts" from the section "Chronicle of Construction, Plan-
ning and Operation"]

[Excerpts] In the first.ten day period of January, 1980, a
link-up was made between the eighth and ninth excavations of
the Arpa-Sevan tunnel. The blast which connected these sites
proved to be the last in the construction of the 48-km long
tunnel.

The tunnel mentioned above was built in order to feed Lake
Sevan, one of the world's largest fresh-water lakes. The route
for the builders was arduous and complicated, but the opera-
tions at the ninth excavation proved to be the most difficult.
It passed through the zone of a gigantic tectonic fault full

of water-saturated sedimentary rock. Large rock slides and
underground water had to be overcome through the heroic labors
of the tunnelers.

Approximately 1 million m® of rock had to be removed along the
entire length of the tunnel, 250,000 m® of concrete and re-
inforced concrete have been poured and block elements and tub-
bing frames have been put in. Unparalleled courage, daring
and valor have been shown by the best of the best at the con-
struction site--G. Mirzoyan and A. Kazaryan, team leaders of
the combined collective; tunnelers G. Tereshchenko, B. Chuchva,
V. Svistun and V. Shvetsov; blaster A. Yeritsyan; underground
surveyor 5. Bagdarasyan; shaft foremen Yu. Mkrtchyan and

R. Aristakesyan and many others.

During the construction process there arose many new problems
associated with the great length and depth of the underground
mains. All the problems were solved successfully. The study
and generalization of this experience will make it possible
to apply it on other underground mainlines.

1
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The builders have fully completed 31 km of the tunnel, while
a number of operations still have to be carried out on the re-
maining 17 km.

People of 16 nationalities from all corners of our great coun-
try are laboring on this path of courage in order to put the
tunnel into permanent operation by the 60th anniversary of the
establishment of Soviet rule in Armenia. In the remaining
months they have to concrete-in the tunnel's rcof and attach
its floor in the deep No 9 excavation.

News that the link-up had occurred spread like lightning
through the shafts of the Verdenis range. A celebration rally
of the bullders took place.

The widening of the Kegums GES on the Daugava river has been
completed. The increase in its output holds great significance
for the normal operaticn of the country's entire northwest
power system. Work on the utilization of the Daugava's power
resoarc is continuing. 1In eastern Latvia the construction

of a new large-scale hydraulic power system has begun--the
Laugavpils CES. Construction cperations here are being carried
21y on echedule. In 1650 the volume of work will

ir. comparison with the current year. :
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Janwary, 1920, construction was begun on
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3. This nydroelectric station, located
azhikistan, downstream from the Nurek GES,
countarrace Tor the Nurek station. This station, the

of thuse in operation in the cascade, is being built in
lic irrigation intake system. A dam is being erected,
rground conduit is being built and the GES building and
shanagsioare under censtruction. Four generating units
Capaclty eacn will bhe installed in the hydro-

rbion.  Construction of the station has been entrus-

1l
128

i 1y, almost in the center of the Verkhoyansk rayon,
5oproject survey expedition of tne Leningrad branch of the
"Gidroproyekt" Institute has begun its work. The construc-

- wiorn of the Nizhne-Adychanskaya GES is planned in this region.
Devlting equipment and mobile powerplants have been delivered
from the selilenmznt of Batagay along the winter road and by
ir. Drilling be from tne river ice and samples of the
roei lun the dam's foundation were analyzed.

3

snskoys reservolr, which will contain about 280
water, 1g being constructed in Armenia at an
2,100 m above zea level. Water from the 8 km de-
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livery conduit will be discharged into the turbines of the
hydroelectric power station which will produce annually about
160,00C kWh on the average.

In the first days of January, 1980, machine operators from the
mechanized operations administration and drivers from the Motor
Transport Column No 2 of Krasnoyarskgesstroy completed pouring
the cofferdam for the local excavation pit of the Mayna GES.
They have made it possible to proceed with construction of the
left-bank retaining walls and the building site. Drillers and
blasters from the blast-hole drilling division arrived at the
‘construction site. It is assumed that in March workers will
proceed with the pouring of the first concrete in the hydrau-
lic power system.

COPYRIGHT: Izdatel'stvo "Energiya", "Gidrotekhnicheskoye
stroitel'stvo", 1980.
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ELECTRIC POWER

uDc 6élﬁ311.253621.039.002.2:558;5

IMPROVEMENT OF THE LONG-RANGE PLANNING OF AES CONSTRUCTION 3
Moscew SNEKRGETICHESKOYE STROITEL'STVO in Russian No 3, Mar 80 pp 20-22
[Article by M. M. Solov'yev, candidate of technical sciences]

[Text] &n extensive program of AZS construction has now been developed
and is being implemented. It envisages the construction of nuclear “power

plants with a power of 4000-6000 MW, with water-moderated water-cooled
power reactors (VVER) -and RGMK reactors [not further identified] with a

unlt power cf 1000 and 5000 MW. In the Tenth and Eleventh Five-Year Plans

cepzcities are to be introduced and construction work is to be completed
on mors tran 10 AES: the Kurskaya, Smolenskaya, Chernobylskaya (RBMK),

Yughno-Ukrainskaya, Rovenskaya, Kalininskaya (VVER), etc [1]. A consider-

able number of power units with a power of 1000 MW or more will be con-
strictead.

One of the majer problems is improvement of the long-range planning of AES

construction on the whole in accordance with the general plans for the

dmvelopment of power systems, In that case it is necessary to take into
arnsideratlon the state of construction that had formed by the moment the
planring calculatlions were made, and also the control plan figures for a
veriod of 10-15 years for AES of all types. Such a complex approach per-
mits anzlyzing jn advance, preparing and adopting a number of affective

acministrative decisions on the coordination of the AES construction peri-
ods and rates, the volumes and structure of the introduction of capacities

and the centralired disposition of the assuring production.

Planning decislons are prepared with the use of methods and means of

£

nitng power enginecring construction [2-8]. In the present work the fol-
Llewlng complexes are examined:

ichirie medeling of long-range construction programs using models in plan-

1. The sclution of proolems of long-range Planning of volumes of construc-
tion and installation work and the introduction of power capacities at ALS
during different rhythms of energy unit turnovers and standards of produc-

- tivity of AES construction with consideration of the influence of inter-
ctation flows on them, limitations on the capacity of the main equipment,

L
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the volumes of reserve stocks, the uniformity of introductions of capacity
in power systems, etc., Taken into account in the calculations are
the volumes of comstruction and installation work done in industrial,
housing and social -public construction, and also labor resources of gen-
eral construction, heat and electrical installation work.

2. The solution of problems in the disposition and development of assur-
ing production (including specialized metal structures, reinforced panels
and reéinforced-concrete units). In planning calculations the quantity,
locations, rates of increase c¢f production capacities are determined by
years of construction of new and reconstructed enterprises, the attachment
of users and schedules of the transport of articles from enterprises to
AES construction sites.

The two complexes are interconnected. The solution of problems of the
first complex precedes the solution of problems of the second and its
result (the plan for introductions of capacities) is the basis for deter-
mining measures taken in the selection of the locations of producer-
plantsiand plans-for the deliveries of materials. In turn the results of
the solution of the complex of problems in provi#ing resources* serve as
additional arguments in a comparative analysis of alternatives of the plan
designated in the solution of the first complex.

To prepare and make planning calculations, four stages that combine those
complexes are characteristic:

--technological substantiation of resources and the formation of a norma-
tive base (for the two complexes);

--making optimized compute calculations of plan alternatives (problems of
the first complex);

--development of recommendations according to the results of analysis of
plan alternatives;

--organization of the provision of resources (problems of the second com-
plex?.
The results of technological substantiation are the basis for making fur-
ther calculations, analysis and the development of recommendations on the
adoption of planning solutions. And in the process of making calculations
and analysis of the obtalned results of the obtained data the technological

substantiation of new alternatives of planning and organizational solutions
is accomplished.

*It should be emphasized that in the present article a limited range of
problems of supplying resources is examined; this is connected with the
specifics of production of special metal structures, reinforced panels
and reinforced-concrete units for AES.

5
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In the stage of technological substantiation of calculations, alternative
consolidated gZrid schedules of construction and installation work on the
maln facilities and structures are compiled and calculated (primarily for
the apparatus sections and the main buildings). The labor expenditures
are estimated from the data on the construction of the main power units
(with improvement of the construction technology and growth of labor pro-
ductlvity taken into account). Also examined are the necessary rates of
overtaking construction of housing settlement, ammual (for years of AES
construction) requirements for housing area and volumes of construction
and installation work done on housing and social-public constructién ch-
Jects. In that case the numbers of population of a settlementare deter-
mined with consideration of the number of operating and servicing person-
nel, and also the corresponding city-forming coefficients. In the techno-
logical substantiation of alternatives in the disposition and development,
adcpted design sclutions are taken into account (including the mass and
dimensions-ef structures), as is the specialization of existing enter-
prises, and the possibility of disposition of new enterprises, the methods
of delivery of structures to AES construction sites, etc, are determined.

In making a series of optimization calculations of different plan alterna-
tives by computer and in selecting a certain limited number of alternatives
cf ALY construction for further detailed analysis, comparison and develop-
aent orf recommendations, use is made of alternate distributions of volumes
of econs imction and installation work obtained in the preceding stace of
culations und data connected with them with respect to the periods re-
red for the introduction of capacities for each AES and the manpower

5. The table presents a model composition of the starting data for
planning the construction of AZS with a power of 6000 MW (6 x 1000 MW with
a VVER-1000) during the introduction of power units with a spacing of 24
{12) months.

’V‘:y«

2 soffware of optimization calculation includes a model of power engin-
=zari.g constructlion and a package of practical %rograms for the solution
of integrai problems of linear programming [2,36.

s a rasult of the second stage of optimization calculatlions a selection
is made of three or four alternatives of the summary plan for the distri-
witlon of construction and installation work by years of construction and
introduction of capacities. In the analysis of the influence of the vol-
umes of construction by objects that go over into the reserve, machine
crlculations are made for a Jonger pericd that exceeds the planned period
by 5-10 vearo.

“he gliernatives of summary construction plans obtained in that stage and
a number of data calculated in the first stage of technological substan-
tiation (the volumes of housing and social-public construction, the main
types of work and manpower) are used in analyzing the plan alternatives
and in developing recommendations on the selection of the length of AES
construction, the spacing of the introduction of unit capacities, the uni-
Ticaticn of AES into interstation flows, etc (the third plan),

5
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- Years of construction
Indicator 12th  13th  14th  15th  16th

Introductlon of capacities,
1000 MW - 1 - 1l -
Volume of construction and :
installation work, %

industrial construction 7.5 6 4 1.5 0.5
housing and social-public ) :
- construction 1.3 1.3 1.3 1.3 0.6
Numbers, % .
construction workers 65.5 46 20 7.5 2.5
operations workers 90 93 100 -100 100

The software of the third stage includes a set of auxiliary machine pro-
grams for processing the enumerated data for each of the alternative plans.
Sets of analytical indicators are formed on the basis of the results of the
calculations for the economic evaluation of long-range programs of power
engineering construction [8], the reduced capital investments (the volumes
of construction and installation work), the volumes of incomplete construc-
tion (reserve), the change of the cost of construction and payments for
fixed asrats of constructlon organizations, the effect resulting from AES
nperatln. and expenditures in the non-productive sphere.

In addition, that set includes indicators characterizing the volume of
housing and social~public construction, the number of electric power plants
being constructed simultaneocusly. and total manpower requirements for the
#2in types of work, that is general construction and heat and electrical
engineering installations. Those indicators are calculated by years of
construction, Five-Year Plans and the entire planned period.

Presented below are dats of a camparative analysis of long-range programs
of constructlon with various time intervals for the intreduction of VVER-
1000 eneigy units at each AES (12 and 24 months):

Volume of construction and installation work--industrial
construction according to program as a whole (without

- reduction 100/105, 2%
Maxilinum snnual volume of construction and installation
work on all ABS 100/105.1
Maximum annual volume of construction and installation
work per AES with a VVER-1000 100/56

*In the rumerator, for an introduction interval of 12 months, in the de-
nominator, of 24 months.
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Maximum number of AES power units simultaneously under -
construction without taking reserve electric power plants 14/20

- Total labor expenditures on program execution 100/101&. 5
- Including on the following work:
= general construdtion . 100/105. 5
thermal installation 100/101.7
electrical installation 100/102
Volume of construction and installation work on housing
" and soclal-public construction 100/92.4

Economic indicators of the effectiveness of capital
investments (with reduction taken into account):

reduced capital investments 100/103.4

unfinished construction 100/196.4 -
payment for fixed assets 100/108.4

arrivals from operations 100/?5.0

expenditures in the non-productive sphere 100/106.4

annual maximum summary expenses : 100/120

As follows from those data, the reduction of the construction periods and
the time spacings of the introduction of capacities at each AES site with
a VVER-1000 to 12 months assure:

--reduction of the number of simultaneously constructed electric power
plants by 42-45 percent, which in turn leads to reduction of the require-
ments for highly qualified engineering personnel, speclal-design struc-
tural mechanisms and machines, and also to improvement of conditions for
conducting measures on the organization of work in the period of prepara-
tion of construction production and installation of the first units;

--favorable conditions for the organization of flows between stations;
thus, for a 24-month rhythm of introduction of capacities it is possible
to form three interstation flows for two AES with VVER-1000 reactors; the
introduction of capacities at electric power plants erected by production

- line methods is being doubled and will amount to 64 percent of the total
volume of capacities introduced at all AES with VVER-1000 reactors.

The presented data testify to considerable advantages in the curtailment of
construction periods and the spacing of the introduction of capacities at
AES under consgruction, which also corresponds to the general principle of

- Encrge}asing the effectiveness of the concentration of capltal investments
7-91.

In the fourth stage in the considertion of questions regarding the provid-

ing of the long-range program with special and structural designs, equip-

ment, basic materials, etc, used as the initial data are a number of norma-

tive data determined in the first stage of technological substantiation;

for example, the distribution of requirements for reinforced panels and

speclal metallic structures for AES erection by years, the regulations for

frelght transport by rail and waterways, specific expenditures on the ]
development of production, transport operating conditions and plans for =
transportation to construction sites.

9
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The software for that plan includes models and machine programs for the
solutlon of dynamic programs in disposition and development, optimum
freight_shipment schedules, and auxiliary programs for processing initial
data [ 5'] The optimization is accomplished according to the criterion of
the minimum comblned expenditures, the production of finished product and
its transportation from producing plants to AES under construction.

- By means of many combuter calculations an a.nalysis is belng made of the
influence of such facturs as the limitation of the capacities of enter-
prises, uniformity of thelr loading, the method of transportation of ar-
ticles, the number and geographic locations of production and the speciali-
zation c¢f enterprises. Calculations have revealed the advantages of cen-
tralized manufacture of special structures under plant conditions on the
basis of atomic energy construction combines (atomenergostroitel'nyy kom-

E inat--AESK). Very good economic indicators can be obtained when four AESK
specialized in the production of structures for each type of reactor have
been constructed.
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ELECTRIC POWER

PROBLEMS WITH EQUIPMENT, QUALITY CONTROL FOR POWER PLANTS
Moscow VOPROSY EKONOMIKI in Russian No 2, Feb 80 pp 127-130
[Article by I. Sidanov and A. Zarnadze]

[Text] The orientation of production toward the final national economic
results requires a new approach to determination of production of all par-
ticipants in development of new equipment--from scientific research and
planning institutes and design offices to the manufacturing plants and
construction-installation and starting-adjusting organizations. .The final
national zconomic result of the unified "science-equipment-production” sys-
tem is equipment, which provides the user with the planned level of tech-
nical-econcmic indicators from the day it is put into operation, that is,
& previously determined socioeconomic effect. This approach to determina-
tion of the product of the "science-equipment-production" system makes it
possible to establish the clear economic responsibility of all developers
of the new equipment for its actual efficiency, to formulate the organi-
zational boundaries of responsibility between the producers and users of
the new equipment and to combine all its functional elements on an objec-
tive economic basis.

Analysis of the effectiveness of introducing new equipment in some sectors
indicates that the actual efficiency of the introduced equipment is in many
cages helow that of existing equipment. Thus, energy equipment whose tech-
nical and economic indicators have for a long time not reached the design
level and which are inferior to similar indicators of previous models, is
frequently delivered to electrical power engineering. Assimilation of the
planned technical and economic indicators of energy units with rating of
300 MW continued for B~10 years. During the period from 1965 to 1972, en-
ergy units with rating of 300 MW operated with lower utilization factor of
established power compared to the medium-sector level., Assimilation of the
planned technical and economic indicators of these energy units was related
te extensive technical, organizational and financial difficulties.

Analysis of introduction and use of energy blocks with rating of 300 MW

showed that the average annual rates of growth of profits at electric power
plants with these units was more than twofold higher than those at electric
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power plants with units of smaller capacity, but the absolute level of

the profitability of energy units with rating of 300 MW remained below the
level of that of energy units with lesser capacity. The specific fuel
consumption in energy units with rating of 300 MW during 1964~1974, during
the period of their intensive introduction, was greater than that in energy
units with rating of 150 and 200 Mw. Only in the early 1970s did the spe~
cific fuel consumption in these units begin to decrease intensively com-
pared to the fuel consumption in energy units with rating of 150 and 200 MW.

The length of the deadlines for assimilating the planned technical and econ-
omic parameters was partially caused by the fact that they were separated
from the real potential capabilities of achieving the level of technical

and economic indicators of the new equipment. There are frequent cases when
the planned technical and economic indicators are so exaggerated that it is
essentially impossible to achieve them. This is explained by the fact that
not a single one of the participants of step by step realization of the new
equipment--planning organizations, manufacturing plants or construction-
installation and starting-adjusting organizations--bear any economic re-
sponsibility whatever for realization of the planned technical and economic
indicators. The actual efficiency of the new equipment does not attract

the economic interests of its developers, but is reflected only in the
economic effectiveness of the users. Moreover, financial funds for devel-
opment of new equipment are not located either with the users or its devel-
opers. All the difficulties of development are placed on the users of new
equipment, as a result of which expenditures for finishing and assimilation
occupy a high gpecific weight in their capital investments.

According to the decree of the CPSU Central Committee and the USSR Council
of Ministers "On improvement of Planning and intensification of the effec-
tiveness of the economic mechanism on increasing production efficiency and
work quality," the indicator of the saving from implementation of scien-
tific and technical measures will be confirmed in the section of the plan
on introduction of new equipment. Thus, the saving from introduction of new
equipment becomes and object of planning, which significantly increases the
economic incentives of all the participants in development of the new
equipment and rapid introduction of it. The conversion during the 1l1lth
Five-Year Plan of scientific research, planning-design and production or-
ganizations, provided by the decree, to a system of accounting for work
completely finished and accepted by the customer will also contribute to
thig,

We feel that review of the economic content of the d=adlines for assimila-
tion and their role in the mechanism of introduction of new equipment would
contribute to rapid assimilation of the planned technical and economic
indicators. We feel that there is not need to maintain so-called normative
deadlines for assimilation of new equipment. The existence of normative
deadlines for assimilation of new equipment is justified before serial pro-
duction of the new equipment, but not after it has been installed at the
user's facilities, when the equipment should produce an additional socio-
econonic effect,
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Equipment which has nct even passed monitoring tests is sometimes deliv-
ered for operation. For example, a turbogenerator with rating of 500 MW
was sent without monitoring tests and without control assembly to the
Nazarovskaya GRES for installation. The low-frequency vibration inherent
to superpowerful turbines appeared when the turbogenerator was put into
operation. The maaufacturing plant released the machine, not having fully
assembled it; therefore, its prcperties could naturally not be studied.

As a result during five years after being put into operation, the gener-
ator was shut down 62 timus due to serious damage and on the whole its idle
time comprised almost three years. :

Assimilation of new experimental models is- of important significance at the
stage of developing new equipment. Problems both of a technical and econ~-
omic nature, for solutionof which long periods are required, occur during
finishing of new equipment. Moreover, new equipment is finished under con-
ditions of a definite scientific risk. The scientific risk in development
of new equlpment will be increased with development of science and technol-
ogy. Time is also required to finish experimental models in order to pro-
vide the efficiency which would be higher than the actual efficiency of
A | existing equipment when the new equipment is delivered to the user.

In many cases the deadline from the beginning of planning to conducting
tests extends for 5~10 yvears, whereas the bonus for efficiency is paid only
over a p=wicd of three years according to existing regulations. Especially
great di:tdicultias arise in those cases when developments should be approved
at operating enterprises. Thus, the efficiency of new power engineering
equipment can usually be established only after it is installed and put into
opezration at electric power plants. And if the conditions for the sequence
and continuity of the entire "science-equipment-production" cycle are pro-
vided, the new equipment will produce the effect assigned to it.

However, these conditions are far from always provided in practice. For

example, the Podol’sk Machine Building Plant imeni Ordzhonikidze manufactur-

ad all the boilars required for the Ryazanskaya GRES within the deadlines,

but the first of them was not put into operation according to the plan.

How can efficiency be evaluated under these conditions? There is no doubt

that timely intcrudction of the first models of the new equipment will cre-
- ~te conditions to carry out finishing operations even before serial produc-
’ tion of it begins. This makes it possible to accelerate introduction of

new equipment and to provide the national economy with a significant saving,

It nust be noted that the planned technical and economic indicators, which
the basis for planning the efficiency of new equipment, should be corrected
for real operating conditions of the new equipment. Only in this case will
they bscome normative in their technical and economic content (let us con-
ditionally <all them planning-normative) and will reflect the potential
capabilities of the new equipment. By comparing the achieved level of
efficiency to the planning-normative value, production collec"ives will be
able to determine the extent to which the new equipment is be ag utilized
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efficiently to increase labor productivity and to reduce materials con-
sumption, stock consumption and product cost.

According to the method (main regulations) for determining the economic
effectiveness of using new equipment, inventions and innovator proposals in
the national economy, the main criterion for estimating the efficiency of
new equipment is the annaul saving which represents the difference of the
reduced expenditures by the version being compared. The national economy
achieves this saving as a result of prodnuction and use of new equipment
compared to that replaced. But it remains an economically "unrelatable"
value for enterprises and is only potential in nature. Its value does not
directly form the actual increase of national income from introduction of
the new equipment, but indicates what saving the national economy will
achieve under conditions of limited fund accumulation due to implementation
of one or another version of a technical development compared to other ver-
sions.* However, if the national economic saving determined when selecting
versions of new equipment is not reflected in the financial condition of
specific enterprises, the economic indicators which form the reduced expen-
ditures directly affect the saving of the users. Consequently, realization
of the planning-normative indicators for the users means that the advant-
ages of the new equipment are brought up to economic practice compared to
the old equipment when calculated per unit of produced product.

The saving directly realized by the users will be greater or less as a
function of the specific operating conditions of the new equipment, but the
achieved saving should always correspond to the normative requirements of
the coefficient of effectiveness of capital investments. In this case the
normative coefficient will play the role of the lower bound not only of the
planned but also the actual efficiency of the new equipment. Consequently,
new equipment is that which creates the actual cost-accounting level of ad-
ditional profits for the user with deduction of the payment for the basic
funds, estimated by the coefficient of effectiveness of capital investments
in new equipment. This approach makes it possible to estimate the effect-
iveness of replacing models of the new equipment from the viewpoint of its
user saving. The planned technical and economic indicators acquire real
economic meaning and will be related to the existing system of economic
indicators.

It should be noted that the system of economic indicators for estimating
production efficiency still does not fully orient enterprises toward the
most rapid introduction of new equipment, since the contribution of the new
equipment to the increase of production efficiency is inadequately taken
into account in it. Not one of the existing economic indicators for esti-
mating production efficiency reflects the level of using the potential

*See "The Planned and Actual Saving of New Equipment" (V. G. Fel'zenbaum,
chapter 10 in the book "Nauchno-tekhnicheskiy progress i ekonomika sotsial-
izma" ([Scientific and Technical Progress and the Economics of Socialism],
Izdatel'stvo "Ekonomika", 1979, page 187).
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capabilities of the new equipment during its functioning. The user enter-
prises do not keep a record and monitor the increase of the mass of profit,
the increase of profitability, the increase of labor productivity and the

" reduction of the cost and production clelays due to introduction of the new
equipment. The system of economic indicators and its composition and struc-
ture should play an important role in acceleration of scientific and tech-
nical progress and implementation of its results in practice.

The effectiveness of the mechanism of economic control largely depends on
the extent to which the entire activity of production collectives, their
efforts and initiative in technical re-equipping of the plant and an in-
crease of its efficiency are objectively reflected in the system of econom-
ic indicators. The profits and profitability indicators are related to the
most important efficiency indicators in sectors of industry, but they do
not reflect the specific conditions of the specific participation of a
plant and the goal and task of operation of the new equipment and the tech-
nical level of production is difficult to judge by them.

These deficiencies of the profit and profitability indicators are especially
obvious on the example of electric power engineering enterprises. The na-
ture of power engineering production is not fully taken into account in
them. Its specifics are such that economic indicators vary in different
directions--both in the territorial and in the time profile--due to the ef-
fect of Frctors not dependent on production collectives. The factors

which afizct the level and dynamics of economic indicators in energy sys-
tems are wvelated to the conditions of economical operation of power engin-
eering equipment, the load conditions of users, the structure of the energy
balance of energy systems, the structure of the ‘energy users, the average
selling rates of energy, hydrometeorological conditions, introduction of
producticn capacities at energy users' facilities and putting distributing
networks into operation. For example, electric energy will be converted to
zneryy systems where thermal power plants predominate, the cost of energy
development at which is considerably higher than at GES, during floods in
regions with powerful hydroelectric power plants due to its low cost. Under
these conditions even the most progressive thermal electric power plants

in the technical sense will bear an incomplete load in the receiving energy
system. Naturally, if the production capacities of thermal power plants
zve inadecuately utilized, the production profitability in the energy sys-
tem will drop, the cost will increase and the mass of profits will decrease
and so on,

The foregoing indicates that production collectives are not fully capable
of affecting the level of the actual efficiency of new equipment and cannot
regulate the level of labor productivity, profitability and profits, since
the degree of utilization of new equipment is determined by the loading
conditions of the energy association as a whole. How are the unutilized
reserves of new egquipment estimated under these conditions? These problems
cannot be solved in electric power engineering, as in other sectors of in-
dustry, by using the existing system of economic indicators. It is obvious
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that a way out must be sought in improving the methods and indicators of
estimating the efficiency of using the new equipment.

We feel that the efficiency of using new equipment and the completeness of
realizing its potential capabilities are rather clearly reflected in the
production cost of the product. However, the cost of production must be
compared to the planning-normative rather than to its planned value formed
by the principle "from the achieved level."

COPYRIGHT: Izdatel'stvo "Pravda", "Voprosy ekonomiki®, 1980
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ELECTRIC POWER

UDC 621.31.002.2:621,311.2.001.2

CONSTRUCTION OF SOLID-FUEL TETS
Moscow ENERGETICHESKOYE STROITEL'STVO in Russian No 3, Mar 80 pp 2-7

[Article by engineers V. S. Varvarskiy, S. B. Grobokopatel', and P. S.
Borozna |

[Text] As experience in the erection of serles-produced TETs-ZIGM's [not
further identified] has shown, the method of construction according to
series standard plans has justified itself. -

Envisaged in the TETs [TETS zavodskogo izgotovleniya na tverdom toplive--
plant-manufactured solid-fuel TETs] plan, as in the TETs-ZIGM plan, is a
combination of plans of standard components of the main structure (of con~
structively developed coded complex structural and technological sections),
from which in the planning of a specific facility the plan is executed for
tne main structure of an electric power plant with the prescribed capacity
11 an arbitrary sequence of installation of the main technological equip-
went .

The designing of standard components, sub-assemblies and assembly units
forming a part of the structural and technological ssctions assurest

-- a tzchnologlcal level of plant manufacture and installation of all
ztructural components;

.. standardization of a large quantity of manufactured components and a
series character of their manufacture;

-~ preservation of the volume of finishing and preparatory work done in
the process of construction and installation;

-- improvement of the structure of construction and installation work
(through Increase of the proportion of units and increase of the plant
readiness of auxiliary equipment and structural designs arriving at the
installation zone);

-~ standardization of the technical documentation arriving at manufactur-
ing plants and construction and installation trusts.
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Experience in the introduction of the TETs-ZIGM plan has in practice con-
firmed the real possibility and advisability of such a prineciple of plan-
ning and erection of the main structures of electric power plants.

It should be noted, however, that development of the TETs-ZITT plan is com-
Plicated by difference of the physicochemical properties of units and need,
connected with that, to apply boiler units of various types, differing in
the design of the boller-convective volumes and the schemes of dust prepar-
atlon and dust trapping, and also by the absence of standardized solutions
of boiler units made by different boilermaking plants.

Even when there is a plan of a standardized BKZ-420-140 (BKZ--Barnaul Boil-
er Plant) (PT-2 and PT-7) (PT.--steam turbine) with a steam output of 420
tons/hr, developed by the BKZ and the TsKTI (Central Scientific Research,
Planning and Design Boiler and Turbine Institute imeni I. I. Polzunov),
with the participation of the VNIPIenergoprom (All-Unfon Scientific Re-
search and Planning Institute of the Power Industry) and manufactured by

the BKZ, the different physicochemical properties of the fuels leads to
the needs

-~ to create two modifications of that boiler, with solid (for the combus-
tion of Azeyskly and Raychikhinskiy brown coals) and 1liquid (for the com-
bustion of Irsha-Borodinskiy and Nazarovskiy coals) slag disposal, differ-

ent in the furnace chamber configuration and the arrangement of the burn-
ers;

-~ for various dust preparation* systems (hence differences in the make-up
of the boller unit, the auxiliary equipment and the lay-out of the dust,
gas and air ducts);

-- to install dust-ca.t_ching equipment of varlous types.

Depending on the dust preparation system, three modifications of the sec-
tlons have been developed (Table 1).

Taken as the basic equipment (by analogy with the TETs-ZIGM plan) were a
standardized gas-tight boiler with a steam output of 420 tons/hr, the
BKZ-420/140 (PT-2 and PT-7) and turbines of six types (the PT-80, PT-135,
T-110, T-175, R-50 and R-100 for steam parameters of 14 MPa and 560°C) .

To assure the possibility of repairing the boiler a cell width of 30 m is
necessary, whereas the cell width of T-110, PT-80 and R-50 turbines is 24
m and of T~175, PT-135 and R-100 turbines is 48 m.

To preserve in the TETs-ZITT plan the principle of construction of struc-
tural and technological stations, without which the development of a series

*A promising lay-out of dust preparation with concentrated feeding of dust

has been developed for boilers with liquid slag disposal and direct injec-
tion.,
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Table 1
Dust preparation system Section components Queutity*

With an intermediate bunker Coal grinders MMT—1500/2590/130 2/2
(for Irsha-Borodinskiy and Forced-draft blowers 2/2
Nazarovskly coals) and liquid Mill blowers 2/2
slag removal

¥ith direct injection (for Coal grinders MMT-1599/2510/140  4/4

Azeyvskiy and Raychikhinskiy Secondary air blowers 4/1
brown coals) and solid slag
disposal
With the application of dust Mill blowers 2100/800/735 2/b
concentrators (for boilers Mill blowers MV-75/1200U 2/u
with 1iquid slag disposal) Dust concentrators with b

small dust extractors 2/

%¥In the numerator is the number of dust preparation systenms,
and in the denominator the number of units of equipment.

multiple-purpose plan is impossible, sections with turbines and a single
botler zte made in two modifications--with 36-m cells for the odd station
rumbers »f turbines and with 24-m cells for the even numbers. This per-
mits in rhe arrangement of two sections with lengths of 36 and 24 m (a
iotal length of 60 m) placing in them the cells of two boilers (also with
& toial length of 60 m).

The length of sections with the turbines T-135, T-175 and R-100 is assumed
to be 60 m. The free areas in sectlons with lengths of 30 and 60 m are
used Tor the installation of 6 and 0.4 kW distributors for their own needs
and assemblies of control systems, and also for the distribution and re-
pair of equipment of the machine room.

As a result of multivariant developments in the selection of the number and
components of the siructural and technological sections in the TETs-ZITT
plan the following components and length of sections, in meters, are recom-
inded, from waich the maln structure can becomposed with any given set of
turbine equipment:

Sectlon with constant end 2x 12=2u
Saction with variable end 1x12=12
Doborochnaya section [not further identified] 1 x 12 = 12
Peak-reserve boller section Z2x12= 24
Boiler and turbine sectlons
r-80 (odd) 3x12= 36
Pr-80 (even) 2x12=24
7-110 §odd) 3x 12 = 36
T-110 (even) 2x12=24
R-50 (odd) 3x12= 136
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Pr-135 5x 12 = 60
- T-175. 5x12= 60
R-100 5x12 = 60

Depending on the modification of the boiler (PT-2 or PT-7) different dust
Preparation systems are used in the indicated sections.

In the section with a constant end are placed all the necessary technologi-~
cal equipment and operating services.

The section with a temporary end is intended for the distribution and main-
tenance of equipment in the period of observations. It can be used for the
ingtallation of thermomechanical equipment of the outer boiler and turbine
section by industrial methods. The section also serves for the distribu-
tlon and repalr of equipment. The need to include the doborochnaya section
in the lay~out of the main structure is determined as a function of the
capacity of the TETs and the make-up of all the stations,

In the peak-reserve boller section are boiler units and the boiler and
oxidation-reduction installations.

In the boller and turbine sections, besides the equipment (boilers and tur-
bines), auxiliary equipment is installed which completely assures the work-

- ing capability jointly with the equipment arranged in the section with the
constant end and other production struciures on the area of the TETs (the
circulating pump area, the fuel equipment, etc).

The thermal systems of the TETs-ZITT main structure were developed with con-
sideration of the possibility of using block diagrams, the steam output of
the bollers and the steam requirements of the used turbines without violat-
ing the principle of construction of complex structural and technological
sectlons. To observe those conditions, in the TETs plan with the PT-135,
T-175 and R-100 turbines a double-unit scheme is used. 1In the development

_ of the TETs plan with those turbines and the turbines PT-80, T-110 and R-50
a thermal scheme with simplified cross comnections is envisaged.

When there is a peak-reserve boller section in the main structure, in the
circult of each generator provision is made for the installation of a
VGM-20 switch, through which the generator is connected to the unit step-up
transformer. The transformer for the section's own needs is connected by a
line with the power unit. Power is fed to a high-voltage network. To
realize the possibilities of feeding power on generator voltage, turtogen-
erators with a power of 120 MW can be commutated on main distributor buses.

The lay-out of the TETs-2ITT main structure makes provision for the erection
of a single-bay bunker-deaerator stack with a metallic shed in the boiler-
room, and also delimitation of the zones of disposition of thermomechanical

A - .
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and electrical engineering equipment* (Fig 1), which permits:

--reducing the height of the stack;
~-reducing the number of ceilings between storles to three;

--organizing the piping story at the 9.60-m marker, where most of the
regulatory and support fitting will be installed, including ROU, BROU [not
further ldentified | and fittings executed in the form of aggregated bulk
units and an auxiliary deaerator;

--lowering the markers of the deaerator positions;

~--renouncing the making of inefficient and labor-intensive hydraulibally
isolated monolithic reinforced concrete slabs on the roof above electrical
equipment.

- Switching and bussing equipment for station auxiliaries of 6 and 0.4.kW and
also assemblies of valves of control and automation systems are arranged in
the free bays of the machine room in the sections of turbines PT-8C, T-110
and R-50 with a length of 36 m each and in the free bays of the sections

_ of turbines PT-135, T-175 and R-100 with a length of 60 m each: * For the
more eifective use of free areas of the marchine room the ceilings above
the switching and bussing arrangement spplying the station auxiliaries

= were constructed so that it is possible to accomplish on them the adJust-
mert 2 d repair of equipment of the machine room.

Such a lay-out permits accomplishing large-unit installtion of swi*:hing-
and bussing equipient for station auxiliaries by the overhead crane of
the machine room, and later with the application of bulk units of plant
manufacture comopined with structural elements.

The removal of electrical equipment beyond the limits of the bunker-aera-
tor stack makes it possible to improve its operating conditions (the need
disapoears for assurance of increased hermeticity of the surrounding struc-
tures), and also to arrange the piping, not on special stacks, but at the
zero marker of the bunker-deaerator stack with the use of the main struc-
ture framework.

Renunciation of construction of piping along row A permits reducing the
extent of the iarge-diameter piping (1n the case of disposition of the
peak hot-water boiler room in the direction of the dust pipe the main
water pipelines can be laid directly through the boiler section toward the
hot-water boller room and free space for the installation of group and

¥In the TETS-GITT plan the lay-out of the electrical equipment was adapted
with consideration of the lay-out developed by the Gor'kiy department of
Teploelektreproyekt Institute in the plan of the main structure of the
Kirovskaya TETs-5.
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Figure 1 (Continued)

18 - spare exciter 35 - weter-water: untreated

19 - switching and bussing arrangement water preheater
supplying the statlon auxiliariles 36 - blower TV-80-1,8

20 - central control panel 37 - flush water pump D-630-90

21 - group control panel , . 38 - irrigating water pump

22 ~ open transformer inatallaticn D-800-28

23 - 65m3 deaerator tank with column 39 - freight elevator, 2 tons
DSP-500M : L0 - passenger " , 350 kg

24 & 25 - high- and low-pressure piping 41 - freight " ,1+ton
units 42 - electrical overhead crane.:

26 - BROU pressure-reducing and cooling unit 43 - " " b

27 - main pipelines for tap and untreated Ly
water and technical steam )

28 - network first elevator pump SE-5000-70

29 - vacuum deaerators DSV-800 and DSV-400

30 - ejectors to vacuum deaerators

31 - heating-up pressure reducing and cool-
ing unit

32 - tap water preheater for heating ele-
ments (PSV-315-14-23)

33 - deaerated water heater (PSV-200-7-15)

- 34 - preheater boiler (PSV-315-14-23)

5ib, 3.2 tons

a - Temporary end section
b - T-175 section

¢ - Doborochnaya section

d - PT-135 section

e - T-110 section

f - PT-80 section

g - Constant end section

central control panels in the addition of a machine room at the outside
wall, in which are placed storage batteries, direct current panels, the

blower equipment of the machine room, etc.

A technical and economic comparison of the expenditure of structural de-
signs, cables and busses has shown that the indicated advantages permit in

the final account reducing the material, technical and labor resources and

also the cost in canparison with the lay-out adopted in the TETs-68 plan.

The supporting and enclosing components of the main structure, consisting
of a panel-frame bullding, were constructed of reinforced concrete. The
building framework (without additions for the group and central control
panels) in transverse direction consists of a four-bay framework of vari-
ous heights with a hinged support of girders of the cellings of bays of
the machine, boiler and exhaust fan departments and rigid fastenings of
the bunker-deasrator section bay. The section bays have the following
wldthss 39 m for the machine section, 12 m for the bunker-aerator section,
42 m for the boiler section and 27 or 36 m for the exhaust fan section.
The height at the level of the base of the roof panels was: 30.3 m for the
machine section, 38.4 m for the bunker-aerator section, 52.9 m for the

boller section and 25.5 m for the exhaust fan section. The spacing of the

framework columns in longitudinal direction is 12 m (Fig 1).

25
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000200090022-6



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000200090022-6

wr el
FOR OFFICIAL USE ONLY

The plan provides for the possibility of applying completely molded or

squared two-branched columns. The two-branched columns are made without
cantilevers.

A technical and economic comparison of different alternatives of prefabri-
cated reinforced concrete columns of the main structure is presented in

Table 2.
Table 2 R
Indicators Two-branched Continuous
S
Expenditure of prefabricated oo
reinforced concrete, % 100 100 210
Expenditure of steel and |
fittings, % 100 100 120
Total cost, % 100 126.5 160
Labor expenditures, % 100 100 110

Notes:

1. In the comparison it was assumed that all the lay-out and design
solutions in both the technological and the structural parts of the

plan remain unchanged. The geometric dimensions of the two-branched
columns are identical in the two alternatives.

2, The increased cost of the squared structures over the completely
molded results from the increase of labor expenditures on the manu-
facture of the structures at a plant. :

3. The increase in the cost of columns in the standard TETs-68 plan
is connected with increase in the expenditures of prefabricated rein-
forced concrete. The necessary mlternative of the two-branched
columns should be selected with cerrelation  of the plan of the main
‘llg-2LTT with the specific coniiiions with consideration of the pro-
ductive possibilities of the manufacturing plants in the given region.

The data presented in Table 2 show that the application of solid reinforced

concrete columns used in the TETs-68 plan must be strictly limited and for-
bidden in the future.

o The expenditure of materials on the manufacture of structures for one axis
of the main structure building according to the TETs-ZITT and existing TETs
plans is given in Table 3.

The specific indicators per kilowatt of installed capacity relating to the
expenditure of building materials on construction of the TETs-ZITT main
structure are presented in Table 4,
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Steel expenditures, tons
Concrete A

. on
expendture, fittings sﬂmﬁgs total
m. 2 =
156.5 4,7 73.1 114,.8
285.5 - 85.4 “81.3 166.6
- - 280-9 28009

The expendlture of construction materials on the construction of

the TETs-ZITT main structure per kilowatt of installed capacity,
and also the structural volume and area of the site are Presented

in Table 4.
Table 4

Indicators

Structure volume, rn3
Construction site area, m2

TETs power, MW

Volume of reinforced concrete of

- above-ground part (without fo
tions under turbine units), m

Expendlture of metal structures, kg

Expenditure of fittings on above-

ground part, kg

Total expenditures on steel, including

*¥Set of sectioriss
*¥¥Set of sectionss

*¥%Set of sectionss

fittings on underground part, kg

L20* 600%* BUO***
1.76 1.69 1.54
0.049 0.045 0.042
da -~
0.023 0.020 0.018
9.94 9.19 8.94
2.71 2.42 2.15
12.65 11.61 10.38

constant end + PT-80 -110 + T-175 with group
control panel.+ temporary end

constant end + PT-80 + T-110 + PTr-135 +
section + T-175 + temporary end -

constant end + PT-80 + T-110 + T-175 +

section + T-175 + T-175 + temporary end

The plan of the TETs-ZITT with the BKZ-420-140 boilers was examined by the
Sclentific and Technical Council of the USSR Ministry of Power and approved
by the Council of the Main Administration of State Experts of the USSR Gos~
stroy. At the present time the working drawings are being prepared by the
All-Union Scientific Research and Planning Institute of the Power Industry
with consideration of the comments and suggestions of the commission of
experts of the USSR Ministry of Power and the Main Administration of State -

= Experts.
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Filg 2. One alternative of the TETe-ZITT general plan.

A -- area of construction site B -- to user

The volume and planning solutions of the main building permit arranging it
on the general plan in different variants as a function of the local con-
ditions of a specific facility:

--the presence of a hot-water boiler-room;

--the type of fule adopted for the hot-water boiler-room (gas, fuel oil or
solid fuel);

-~the thermal conductivity of the used hot-water boilers for soild mei;

--the degree and character of the interconnection of the auxiliary struc-
tures;

--the relief and dimensions of the area allocated for the TEI's structure.

In the development of the constant end section provision was made for the
possibility of interconnecting the main TETs building with a combined-
auxlliary building developed by the All-Union Scientific Research and Plan-
ning Institute of the Power Industry for gas-fuel oil and coal dust TETs.

- At the present time, in accordance with the standard design plan of the
USSR Gosstroy, working drawings are being completed for a combined-auxili-
ary building for coal-dust TETs, drawings in which provision has been made

_ for two varlants of the interconnection of auxiliary structures that pro-
vide different solutions of the general plan.
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Modiflcatlms also are beilng created of the constant end section of the
maln bullding, modiflcations that permit if necessary interconnecting the

main and auxiliary structures with the main building (of the combined-
auxiliary building type).

In accordance with the coordinated plan of the State Committee for Science
and Technology the All-Union Sclentific Research and Planning Institute of
-the Power Industry has proceeded to prepare a series plan of a TETs-ZITT
with boilers with a steam output of 670 tons/lm from the Taganrogskly Boiler
Plant and the Leningrad Metal Plant T-180 turbine with intermediate super-
heating. The lay-cut decisons of that plan are being unified to a consid-
erable degree with the solutions adopted for the TETs-ZITT with BKZ with

a steam output of 420 tons/hr (Fig 2).

COPYRIGHT: Izdatel'stvo "Energlya”, "Energeticheskoye stroitel'stvo"”, 1980
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ELECTRIC POWER

UDC 62%.15.621.315.66

MANUFACTURE OF FOUNDATIONS OF VL 35-500 KV SUFPORTS WITH HEAT TREATMENT
IN AN ELECTROMAGNETIC FIELD .

Moscow ENERGETICHESKOYE STROITEL'STVO in Russian No 3, Mar 80 pp 39-41

[Article by N. A. Abdulkhanov, candidate of technical SCIenceS, and V. A.
Zakuskin, engineer

[
Erext] One of the most important reserves for ircrease of the production
of reinforcedrconcrete articles I's improvement:of the process of heat
treatment, which occupies 70-80 percent of the time of the entire manu-
facturing cycle. The most widely used heat transfer'agent ig steam. How-
ever, steam-curing is not an effective enough method of heat treatment of
very thick articles, since when the cross-sectional height of an article
increases the time required to warm it thoroughly increases considerably.
Thus, when the thickness of an article doubles its heat-treatment time is
b times as great.

In a number of cases 1t is advisable to heat treat reinforced«concrete
articles of great thickness and with a large reinforcement coefficlent in
an electromagnetic field with a current of industrial frequency (in induc-
tion chambers). 1In that case the heat treatment of thé concrete of an
article proceeds more intensively than heat treatment by steam (the con-
crete is heated both from within by the reinforcement set in it and from
outside by the steel forms, the temperature drop over the thickness of the
article being insignificant--not more than 7°C).

In 1978 the introduction section of the experimental production and tech-
nlcal enterprise Energotekhprom jointly with the design office of the
Severo-Kavkazskiy Combine of Industrial Enterprises developed and tested
(on the combine's polygon) a technological conveyer line for the manufac-
ture of VL 35-500 kV support foundations with heating in an electromagnetic
fileld with a current of industrial frequency.

The conveyer line consists of the following basic mechanisms: a concrete
pourer, a vibrator, a shaker with a drive, a control panel, a roller con-
veyer, an electromagnetic tunnel chamber, a mold producer, a hydraulic

extruder with a control panel, a pumping station for mold lubrication and
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Block diagram of an electromagnetic chamber.
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Key to Diagram on Preceding Page:

¢ 1- containing article 8 - roof ventilator
_ 2 - concrete pourer 9 - hermetlic sections
3 - preliminary curing zone 10 - corridor containing electrical
- 4 - electromagnetic chamber . equipment '
5 4o 7 - zones of heating, 1sothermic 11 to 13 - stations for extrusion,
curing and cooling of articles - cleaniqg, lubrication and
respectively e :reinforcement

R

14 - grids with mobile louvers

a reverse conveyer with drive. In addition there.are stations for the
molding, holding, heating, isothermy and cooling of articles, extrusion,
cleaning and lubrication, reinforcement, etc.

The mold with the included reinforcement is fed by a crane to the forming
station, equipped with two vibrators arranged on the edges of an areaway
into which the mold is lowered. During filling of thermold with concrete
it is simultaneously compacted. After final compaction the operator at .
the control panel switches on the shaker, which feeds the mold containing
the article to the holding station, after which the mold gradually is
pushed into an electromagnetic chamber, where the article undergoes heat
treatment.

The continguously operating electromagnetic chamber consists of a half-
buried tunngl 45 m long with a roller conveyer to advance the molds con~
taining the article and an inductor of bare aluminum wire.

The chamber 1s conventionally divided into five zones:

--for curing articles at the outslde alr temperature for 1 hour;

--for curing articles at the temperature in the chamber of 20 for 1 hour;
--for heating articles to the temperature of i1sothermic curing for 1.5 hr;
~--for lsothermic curing at 80°% for 3 hours;

~--for cooling of articles in 1.5 hours.

Jeating zone sections have 15 coils (in two filaments) and the isothermic
curing sections have 24 coils (in one filament).

Sixteen articles are simultaneously placed in the electromagnetic chamber,
nine of them in an electromagnetic field. The cycle of molding  of arti-
cles and advance of the metal mclds along the conveyer takes 30 minutes.
The capacity of the line is two articles per hour.

On the ends (in the directions of loading and unloading) the chamber is

equipped with extensible hermetlic sections. The article cooling zone is
separated from the remaining part of the chamber by the same sections.

32
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In the summer a KTsZ-90 roof ventilator with a 0.4-k¥W electric motor is
used to cool articles. .In the winter, articles are cooled because heat is
transmitted from the molds and articles to the surrounding structures of
the chamber. The outside alr, before it enters the cooling zone, .1s pre-
heated by the heat arriving from the surrounding structures into the air
gap of the chamber enclosure. In. the winter (the minimum temperature of
the outside alr was taken to be -17°C in the calculations) the air gap
works as a thermal insulating layer in the general structure of the enclo-

sure, for which grids are provided with mobile louvers tightly closed in
the winter. ) . .

After heat treatment the mold is fed to the hydraulic extruder, on which
it is fastened by clamps. The extrusion of the article in one piece is
accomplished by hydraulic cylinders with a force of 1200 kN, after which
the article is fed by a crane to the station for delivery and reception
of the technical control section..

Then the article is set on a tilter in a position convenient for the sling,
is slung and is placed on a dolly.

The released mold is transferred on the conveyer to the cleaning station,
where concrete reslidues are removed, and then to the lubrication stationm,
where an emulsifying lubricant is applied on its surface. The crane
places the reinforcement framework in the mold and transfers it to the

- roller of the reverse conveyer, which feeds it to the molding station. The
cycle is then repeated.

The uncovered molds developed by the design office of the Severo-Kavkazskiy
Combine of Industrial Enterprises have a number of sivantages over the
covered, in particular, greater stiffness of the metal mold and, conse-
quently, good quality of the surface of molded articles. In addition, as
a result of the exclusion of operations on the opening and closing of the
sides, durabllity is improved and simplicity of mold servicing 1is assured,
and thanks to the curtal Iment of manual operations, the labor-intensiveness
of thelr disassembly and assembly is reduced and, finally, operations on
the removal of concrete residues from molds are simplified, since when an
article advances over the mold surface no excessive concrete remains on it.

Outside the chamber a room is built in which cabinets containing conden-
sers, electrical apparatus and control stations are installed. The control
panel and instrumentation are insalled directly at the chamber entrance.

Since the inductor's power factor for heat treatment of supports is 0.3-
0.35 1t is considered advisable to compensate the reactive power by switch-
ing on condenser batteries between the supply transformer and the instal-
lation (in that case the cos § of the installation approaches unity).

The temperature of the medium in the chamber duringthe heating of articles is
controlled by transducers situwated in the various zones. The temperature
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regulation in the course of the entire heat treatment process 1s by remote
control by means of ratiometers. The "on-off" switching knobs, the signal
apparatus and the magnetic starter units are on the control panel.

The technical data for the chamber are as followss

Design productivity 15,000 o /year
Production area .530 m
Output per m? per year,, Coa © 28.3m3
Installed capacity : , : : T . 440 xw
Including; T e

in the heating zone 240 kW-.

in the isothermy zone 180 kW
Current alternating
Frequency 50 Hz
Voltage - 380/330 v
Power factor 0.95

Conveyer production of reinforced-concrete articles is a type of assembly-
line production. The mold and the molded articles are moved alorg the =
Pproduction line by means of- special transport devices that form a part of
production lines., The combination of technological stations into a single
conveyer line with an electromagnetic chamber permits sharply reducing the

o~

number ¢f crane operations,

The annual saving from the application of induction heating of supports at
the designed capacity of the concrete plant of 15,000 m3 of concrete per
year, thanks to the regulated and economic expenditure of electric power,
increase of tie mold turnover and reduction of their quantity amounts to
about 30,000 rubles. In addition, the quality of the articles is improved,

the equipment lasts longer and the general technological level of produc-
tion is raised.

The strength of the concrete by the moment of cooling corresponds to 70
rercert of the grade quality. The electric power consumption in that case
ie B5 kW x hr/m?., Reduction of the heat-treatment time permits increasing
the output of finished articles while the scales of the production areas of
suierprises remain unchanged. Increase of the output per unit of produc-
Lion area considerably reduces the cost of produced articles.

The electromagnetic chamber is a low-temperature thermal installation, and
so the calculations of enclosing structures and their heat losses to the

environment were made in accordance with Construction Norms and Regulations
(SNiP) ITI-A.7-62.

The technology for the manufacture of foundation supports on a conveyer
line with heat ‘reatment in an electromagnetic field by a current of indus-
trlal frequency at the present time is very progressive. The introduction

of electromagnetic chambers at other plants of Glavenergostroyprom also is
being scheduled.

COPYRIGHT: Izdatel'stvo “Energlya”, “Energeticheskoye stroitel'stvo”, 1980
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ELECTRIC POWER

UDC 621.316.3:621.311,4.002.2

PROGRESSIVE DESIGN OF VL 35-110 KV APPROACHES TO TYPE KTPB SUBSTATIONS
Moscow ENERGETICHESKOYE STROITEL'STVO in Russian No 3, Mar 80 pp 1i4-15
[Article by Ye. M. Sapozhnikov, A. K. Dzharzhanov and N. G. Konstantinova]

- [Text] In recent years KTFB produced by the Kuybyshev "Elektroshchit”
plant (the varlant without portals) have become widespread in rural elec-
tric power systems because of advantages such as complete plant readiness,
the reduction of labor expenditures and construction periods and savings
of metal and concrete.

However, along with that the KTPB have an important shortcoming: to provide
lightning protection, metallic edge supports with rod lightning arresters,
mounted in the direct vicinity of. the enclosure, are needed. Those sup-
ports requlre large amounts of metal and large labor expenditures for in-
stallation. The foundation of each support consists of four reinforced
concrete mushroom-shaped supports, for the installation of which in open
basins large labor expenditures and a complex technology also are requlred.

In connection with that the application of single-column reinforced-
concrete supports with rod lightning arresters is the most rational. How-
ever, the presence of tension members in the reinforced concrete supports
does not permit bringing them maximally close to the station enclosure
(provided the distance between the conductors and the enclosure islimited),
As a result the lightning arresters are at a considerable distance from one
another and, consequently, lightning protection of the substation is not
provided.

To avold those shortcomings when reinforced concrete supports are used on
the approaches to KTPB, the authors of this article have developed designs
of so-called dummy intermediate supports with rod lightning arresters that
are installed between the station enclosure and the edge support that as-
sumes the stress of the final anchoring span. Such supports must be placed
at distances of 1.5-5 m from the enclosure and 12-15 m from the final sup-
port in the directlon of both the 110 kV outdoor distribution system and
the 25 kV outdoor distribution system (Fig 1). In that case the section
of the VL (overhead line) between the final and substation supports will

35
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Fig 2. Approach of 110 kV overhead line to substation.

1 -- tightening device b & 5 -~ tightening and supporting
2 -- lightning protection clanps

zone 6 -~ places of conductor
3 -- lightning protection welding

cable

be protected against lightning overvoltages by a lightning arrester and
cable and the substation equipment by lightning arresters installed on
dummy supports (Fig 2).

As a result of replacement of one metal support by two reinforced-concrete
single-column supports a considerable saving of metal and reinforced con-
crete is achieved, labor expenditures are reduced and the technological
level of the VL 35 and 110 kV structure is raised.

- To provide lightning protection of two-transformer KTPB substations with a
voltage of 110/10 kV, which do not have a 35 kV outdoor distribution sys-
tem, separately standing lightning arresters are used, installed in the
direction of the 10 kV distribution system and dummy supports in the di-
rection of the 110 kV outdoor distribution system,

— The Kazakh department of Sel'energoproyekt has been using reinforced-con-
crete supports on KTFB approaches since 1976. The annual saving of metal
{(per loo substations) is 600 tons or more and the saving is about 115,000
rubles. The volumes of earthwork, labor expenditures and construction
times are considerably reduced.

COPYRIGHT: Izdatel'stvo "Energiya”, “Energeticheskoye stroltel'stvo”, 1980
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oy 7 . UDC. 553.98:041 551,73 (575.16)

OIL AND GAS PROSPECTS OF WESTERN UZBEKISTAN )

Tashkent UZBEKSKIY GEOLOGICHESKIY ZHURNAL in. Russian No l, Jan 30 manu-
script received 15 Apr 78 pp 61-63

[Article by V. N, Bashayev, I. A. Fuzaylov, D. A. Shaposhnikova and K. Sh.
Yuldashev, Institute of Geology and Prospecting for 0il and Gas Fields of
the Ministry of Geology of the Uzbek SSR]

[Text] Paleozoic rock in specific tectonic zones is represented by essen~-
tiaily nonmetamorphized, weakly dislocated formations and comprise a so-
called intermediate structural level, widely developed within the Turan-
skaya series [1-3, 6}. A. M. Akramkhodzhayev [1], N. Ya. Kunin [6], M. A.
Aknedzhanov and 0. M. Borisov [2], V. A. Bush and L. G. Kuryukhin [3],

I. 2. Fuzaylov [4], sh. D. Davlyatov and others have repeatedly indicated
the possible 0il and gas content of this rock in Central Asia.

Tie given concepts are convincingly confirmed by the oil and gas shows of
the Chu-Sarysuyskaya depression, Ustyurt, the Bukhara-Khivinskaya province
and other regions. The area of development of this complex* consists of
Hercynian median and boundary masses whose basement (the crystalline base-
ment.) is of ancient (Archean~Early Proterozoic?) age. The Kuramino-
fergana median and Karakumy-Tadzhik boundary masses, separated by the
Yuzhno-Tyan' Shan' folded system, are distinguished from existing tectonic
regionalization diagrams [2, 4] in Western Uzbekistan.

Numerous investigations have refined the contours of the large structures
and the volecanic-plutonic structures with intensively developed magnetism,
fractured, block and folded structures the material composition and verti-
cal thickness of the Riphean-Paleozoic formations superimposed on them have
been established. Diagrams of the material composition and a surface re-

- lief map of pre-mesozoic formations and diagrams of the surface relief of
the crystalline foundation and the thickness of the Riphean-Paleozcic form-
ations of Uzbekistan and the adjacent sections of Turkmeniya and Kazakhstan
which we compiled were used to determine the areas of development of

M V. Muratov called this complex a syngeosynclinal sedimentary metal of
median masses.
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weakly dislocated Paleozoic formations promising with respect to o0il and
gas content [4, 5].

A map of the anomalous magnetic field, seismic prospecting data and mainly
local field anomalies Ag obtained by recalculation of the gravity anomaly
field to the upper half-space to a height of 5-10 km (with preliminary
elimination of the effect of the sedimentary metal) and also of the differ-
ence field Agh = 5- Agh = 10, were used to determine the zones of reduced
density within the Riphean-Paleozoic mass.

The method of studying the material composition and of compiling the enum-
erated maps are outlined in detail in [4]. Materials from a number of
KMPV [Correlation method of refracted waves)] profiles within the Southern
Pre-Urals and the Chardzhou and Bukhara tectonic stages were interpreted
during supplementation and refinement of the previously compiled surface
map of the crystalline basement [4]. Waves with boundary velocity of 6.0-
6.5 km/sec, conditionally stratified as an Archean-Early Proterozoic sur-
face, were determined on the seismograms. The determined seismic plots
supplemented available data on the depths of deposition of the crystalline
basement and its morphological structures.

Sections of development of weakly dislocated pre-mesozoic sedimentary form-
ations (areas in the Karakumy-Tadzhik boundary mass, see figure) were de-
termined during compilation of the given materials with a diagram of mater-
ial composition.

The first zone is territorially located within the Chardzhou stage and en-
compasses parts of the Karakul' and Beshkent trouchs. Three sections of
abnormally reduced density are determined in it. The first, 90 X 20 km in
area, is located in the northwestern part of the Karakul' trough and is
characterized by.wide development of Upper Paleozoic (C3) shales and sand-
stones. The thickness of the Riphean-Paleozoic (Rf-Pz) complex comprises
1-1.5 km here and the depth to the surface of pre-mesozoic formations is

3 km. Section 2 (30 X 15 km) is confined to the central part of the Chubash
Chubash-Karshy flexure-fault zone (the region of the Izpanly-Chandyrskoye
uplift). Paleozoic deposits are represented by shales and sandstones, the
depth to the Pre-Mesozoic surface is approximately 3.5 km and the thickness
of the Rf-Pz complex is approximately 2.5 km. Section 3 (50 X 20 km) is
located within the Bashkent trough and consists of restratified shales and
sandstones of the Upper Carbonaceous . The depth to the Pre-~Mesozoic sur-
face is 5-6 km and the thickness of the Rf-Pz surface is approximately 1 km.

The second zone is determined within the Bukhara stage and also includes a
number of sections. Section 4 (70 X 35 km) occupies the transition zone
from the Tuzkoyskaya trough to the Gazliyskoye uplift. The thickness of
the Rf-Pz complex is approximately 1.2 km and the depth tc Pre-Mesozoic
rock is approximately 1.2 km. Section 5 (80 X 20 km) is located within
the Rometanskiy trough and the Kaganskoye uplift and is represented in the
upper part by limestones and shales of *he Upper Paleozoic. The Rf-Pz
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Layout of Weakly Dislocated Sedimentary Pre-Mesozoic Deposits of
Western Uzbekistan:
l--regional zones of Pre-Mesozoic formations of reduced density
(the figure l--number of the zone); 2--local sections of Pre-Meso-
zoic sedimentary formations of reduced density (the figure I--
number of the section); 3~-~deep and regional faults; 4--isopachs
of Riphean-Paleozoic formations; lithological composition of Pre-
Mesozoic formations; S--carbonaceous rock; 6--shales; 7--metamorphic
formations; 8-~terrigeneous-carbonaceous rock; 9--restratification
of shales and sandstones; l0--sandstones and conglomerates; ll--
highly metamorphized rock; l2--sedimentary-volcanic formations;
13-~granites; l4-~granodiorites, diorites and quartz diorites

Key:
! 1. Kul'dzhuktau 4. Bukhara
2. Zirabulak 5. Karshi
3. Karstyube

thickness in the southwestern part is 2.5-3 km, the depth to Pre-Mesozoic
formations is 2.0 km, the depth in the notheas tern part is 1 km and the
thickness reaches 4 km.

Thus, zones of development of weakly dislocated Paleozoic formations,
usually characterized by increased thickness of the Riphean-Paleozoic mass,
have been determined. Paleozoic formations are represented by terrigeneous,
carbonaceous and terrigeneous-carbonaceous rock and consist of fourth~order
structural (folded and fault) elements; some sections are often attracted
to large tectonic disturbances.
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Additional geophysical investigations, including large-scale gravimetric
prospecting, seismic prospecting by OG and KMPV methods and also electric
prospecting observations of MTZ [Magnetotelluric sounding] are feasible for
complete study of zones for purposes of detailing and refined profiling

of determined sections of increased density, refinement of roof position
and the thickness of Paleozoic formations and their structural elements.
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UDC 55304, 4 (45+57)
ANALYSIS OF USSR COKING COAL RESOURCES AND RECOMMENDATIONS FORTHEIR INCREASE

Moscow SOVETSKAYA GEOLOGIYA in Russian No 4, Apr 80 pp 11-29

[Articla by M. V. Golitsyn, All-Union Scientific Research Institute of
Economics of Mineral Raw Materials and_Geological Exploration] and V. F.
Cherepovskiy, USSR Ministry of Geology]: "Analysis of USSR Coking Coal
Resources and Main Directions of Gedlogical Exploration"

Text ] "Coal is the trus bread of industry,"
V. I. Lenin)

The world suppliss of coal surpass 90% of -all the fuel resources, therefore
it 1s difficult to overestimate its importance for the systematic develop-
ment of all branches of the national economy. Back in 1920 V. I. Lenin at
the First All-Russian Founding Congress of Mining and Coal Industry Workers
stated that "modern industry, factories and plants are unthinkable without
the coal industry."*

General Secretary of the CPSU Central Committee, Chairman of the Presidium
of the USSR Supreme Soviet, Comrade L. I, Brezhnev, speaking at the November
(1979) Plenum of the CPSU Central Committese indicated the importance of
accalerated development of coal extraction in the essential regions of the
country and the need for a reduction in the percentage of oil as a fuel for
power plants,

Wnat has been said refers completely to coking coals that are responsible
for a considerable part of the all-union coal extraction., Due to a number
of harsh conditions necessary for the formation of coals their supplies on
the earth are limited and comprise only 9% of the total geological supplies
of coal (1,264 out of 14,100 billion T). At the same time coking coals
will still ssrve for many years as the main raw material for the production
of blast furnace coke, since the introduction into practice of blast

- furnace-free production of pig iron by direct reduction of iron from the ore
cannot compete with the blast furnace process in the visible future,

T .
V. I. lenin,"Poln, sobr. soch," [Complete Collected W‘orks], Vol 40, p 292,
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According to the data of M. Rumberger [3], in 1975 the world extraction

of coking coal was 620 million T, 470 million T was used for coking, and

362 million T of coke was produced, By 1985 ths extraction of coking coal

will rise supposedly to 880 million T. B

In order to evaluate the coking coal resources and indicate the paths for -
broadening their base in the USSR it is necessary to give the characteris- _
tics of the coal content of basins, conditions of occurrence and age of

the coals, their guality and quantity, These qusstions have been examined

by a number of researchers [1,2]. :

On the territory of the USSR there is coking coal in 12 basins and 10
fields of varying age (from carboniferous to Neogenic) and geotectonic
poslition. The differences in the conditions for accumulation and transfor-
mation of the plant substance determined the formation in these basins of
coals of different composition and degree of metamorphism that possess
dissimilar chemical and technological properties, that in the final analysis
determine the value of the mineral fual,

‘The total geological supplies of coking coal in the USSR from a 1968 esti-
mate up to a.depth of 1,800 m comprise 720 billion T, of them 577 billion T
are standard, The largest supplies of standard coal are concentrated in
the Kuznetsk, Taymir, Donetsk, Yuzhno-Yakutsk, Karaganda and Pechora
basins, .

/The areas of the basins and the fields/ with coking coal are altered from
the first ten square kilometers (fields Fan-Yagnob, Aldyyar) to the first
thousand (Karaganda, Ulukhemskiy, Partizanskiy basins) and tens of
thousands (Taymir--75, Donetsk--60, Kuznetsk--26, Yuzhno-Yakutsk--25)
square kilometers., )

The greatest industrial /coal-density/ (million T/km?) is characteristic

of the Irkutsk--8.7, Kuenetsk--7,9, Ulukhemskiy--5.9 and Karaganda--5.7
basins; considerably lower--Donetsk (0.5), Yuzno-Yakutsk (0.7) basins,

The average coal density for the USSR as a whole is 2,1 million T/km?, which
is considerably lower than the coal density of the basing with fuel coal,

/The total number of beds/ of coking coal in the main beds numbers many
dozens and even the first hundreds (Donetsk basin). - The number of working
beds in the Donetsk and Kuznetsk basins reaches 50-60, Karaganda--30,

and Pechora and Yuzhno-Yakutsk--20,

/The thicknesses of the beds/ of coking coal are subJject to considerable
fluctuations--from tens of centimeters to tens of meters (table 1), Over
75 of the coal suppliss are contained in the thin (up to 1.3 m) and
medium (1.3-3,5) thick beds; 20% in the thick (3.5-10 m) and ¥ in the
superthick (over 10 m), The thickest beds are located in Yuzhno-Yakutsk,
Irkutsk (up to 50 m) and Kuznetsk (up to 20 m) basins. Beds of increased
thickness ?over 3.5 m) are also prevalent in the Tungusskiy, Ulukhemskiy

. 43
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Table 1. Distribution of Coking Coal Suppliss of the USSR According to
Beds of Varying Thickness :

Basin, field : Standard [Supplies for beds of

supplies|varying thickness, %
- Oflgoablg’ ﬁpm.{; B 1.3_ 3'5_ ver
- bi_n"’ ’T ~ 13.5'ml0m 0 m
L of con-
ditions
tO 1.3 n S e

USSR o : ) | s77 2" RN B 3

Including: . : ] :
i{uznetsk : 206,00 20 44 30 6
aym . 163,00 25 60 15 —
Tungusskiy (Noril'sk rayon) 41,70 | 20 50 30 -
B Lensk 37,71 40 60 - —
Zynans 2o | & | w |
Zyr a . - -
Yuz.gno-‘fakutsk 18,60 50 40 5 .5
Irkutsk 17.30 40 30 20 10
Ulukhemskiy 11,9 33 25 42 —_
Karaganda 11.35 18 42 ) 40 -
Pachora v 960 60 |F 10 -
Uzgen ] . .73 70 30 —- -
Sayano-Partizanskiy 1,58 80 - 20 — —
Fan-Yagnob - 117 20 50 30 —
ga.v'ya,T gvskiy gg? ‘ gg 45 — -
; : 50 ” =
S%Tfn"rlsland 0.59 50 50 — —
Kizel ggg tl')g §8 ;’i—) —-
B ki 0.30 | 30 0 | w | =
giﬁds oFthe Caucasus 8'36 30 60 10 =
Aldyyarskiy 2 - 50 50 -

and Karaganda basins, In Donbass almost 90% of the coal suppliss occur
in thir beds with thickness up to 1,3 m. More than half of the supplies
of the Taymir, Lensk, Pechora and Zyryanka basins and the fields of the
Caucasus are concentrated in beds of medium thickness (1.3-3.5 m),

As compared to the beds of fuel coal whose thickness reaches hundreds of
meters, the coking coal beds are considerably thinner,

/The degree of study/ of the main basins and fields with coking coal is
failrly high. The supplies of categories A¥B+Cy in the Donstsk basin are
71%, Pechora 41%, Karaganda 3%, and Kuznetsk 16%. However, of the
total standard supplies (577 billion T) supplies in the categories A+B+C
comprise only 12%, category Co--%, prediction I groups 21% and II group%
62%. This indicates the insufficient degres of study of the basins lo-
cated in the eastern regions of the country where there are outlooks for
the growth in explored supplies of coking coal, The overwhelming quantity
of supplies can be stripped only by the underground method; only an insié-
nificant part of ths supplies in Yuzhno-Yakutsk, Kuznetsk and Irkutsk basins
is suitable for open stripping,
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Standard supplies of coking coal are mainly located up to depth 600 m
(58%)3 of them half are up to depth 300 m (table 2). Among the explored
suppliss in calegories A+B+C; 80% occur up to depth 600 m, of them 50% up
to depth 300 m, Twenty-four percent of the supplises (17% explored) are
concentrated in the interval 600-1200 m, and 18% (3% explored) in the in-
terval 1200-1800 m. ' All the supplies of the Taymir and Irkutsk basins, the
Caucasus, Sayno-Partizanskly and Apsatskiy fields, the majority of supplies
of Yuzhno-Yakutsk, 86% (100% explored), 81% of the Partizanskiy (72%), 67%
of the Uzgen (72%), 62% of the Pechora (77%) basins and 764 of Sakhalin
Island (100%) are located at depths up to 600 m, 1In the Tungusskiy basin
the main supplies of coking coal are confined to depths over 600 m (89%) 3
only 11% are concentrated up to depth 600 m.

/The degres of development of the basins and fields/:of coking coal is not
the same; of the 22 hasins and fields only 6 are being used. The greatest
- extraction occurs at the Donetsk (87 million T), Kuznetsk (60 million T),
Karaganda (19 million T), Pechora (17 million T) and Kizel (2,1 million
T) basins and fields of the @aucasus (1.6 million T). Use of the Yuzhno-
Yakutsk basin has begun; here at the ‘Neryungrinskiy fisld coking coal extrac-
tion in future years will exceed 10 million T, Many:coking coal fislds have
not yet been developed. This refers to the Irkutsk basin, due to the high
sulfur content of the coking coal, Ulukhemskiy, due to the distance of it
from the consumer, and to the fields of Central Asia where there is no
iron ore tase in the Jdocality. Many basins of Sibsriz have almost not yet
been developed by industry; this concerns the Tungusskiy, Lensk, Zyryanka,
Taymir and other basins, The Taymir, especially its eastern section (Chernn-
- yarskiy fisld) 'is the most promising of them.

Analysis of the distribution of coking coal supplies according to /age/ (see
tadble 2) demonstrates that the main coal formation is confined to the
Permian (69% of the supplies), the formation of these coals occurred in
roughly equal volumes in the carboniferous, Jurassic and Cretacesaus time
{9-10% ezch) and on a very limited scale in the Paleogenic and Neogenic
(C.1%). Coals of the Donetsk, Karaganda  and Kizel basins are associated
with the carbonaceous period, the Pechora, Kuznetsk, Taymir and Tungusskiy
witn the Permian, the Yuzhno-Yakutsk, Irkutsk, Ulukhemskiy and Uzgen with
the Jurassic, the greater part of the lensk, Zyryanka and Partizanskiy
basins with the Cretaceous, and the coals of Sakhalin with the Paleogenic
- wnd Yeogenic, On the whole a natural re juvenation in age occurs in the
coal-bearing formations in a direction from the west to the east from the
carbonaceous in the Donetisk basin, the Permian in the Kuznetsk and Tungus- -
skiy, Mesozoic in the Lensk and Yuzhno-Yakutsk basins to the Cenozoic on
Sakhalin,

The USSR coking coal was formed in different /geotectonic conditions/ (see
table 2), Almost all of the supplies (84%) are concentrated in basins and
flelds confined to varying types of depressions (foredeep, edgs, inter-

montane, and others) that are locatsd on the boundary of platform and folded
regions, i, e,, under conditions changing from geosynclinal to platform

L6
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1(Doma'l:sk, Kuznetsk, Karaganda, Pachora, Taymir basins, and a number of
ields in Central Asia), The coal of the Tungusskiy, Irkutsk, Ulukhemskly

and Yuzhno-Yskutsk basins was formed under platform comditionss 15.9% of
all the supplies of coking coal are concentrated here. Only the coal of
Sakhalin Island, the Partizanskiy basin and the Tkibuli field in the Cau-
casus was formed under strictly geosynclinal conditionsjy they hold only
0.1% of the supplies,

It is known that the /quality of the coking coal/ is determined by its
substance composition and degree of metamorphism. Coking coals in the

- USSR, as a rule, are humussy the sapropelite and liptobioliths that form the
sparse, usually thin intercalations in the Beds-of humus coal.are of subor-
dinate importance. The humus coal contains four main coal-forming compo-
nents in different ratios: vitrinite, semivitrinite, fusinite and leip-
tinite (tabls 3),

The most ancient lower carbonaceous coal of the Donetsk, L'vovsko-Volynskiy
and Kizel basins are distinguished by an increased content of spores (up to
20-30%, and the quantity of vitrinite in them rarely exceeds 60%. In the
Kuzhetsk basin the coal is almostentirely made up of vitrinite, The middle
carbonaceous coal of the Westphalian floristic mrovince (Donetsk basin) is
characterized by a high vitrinite content (80-90%) with a low fusinite con-
tent (up to 10%), while in the Tungusskiy floristic province (Kuznetsk
basin) it is characterized by a reduced content of vitrinite (rarely more
than 50%) and high fusinite (over 30-40%).

The lower Permian coal of the Kuznetsk and Tungusskiy basins usually con-

- tains little vitrinite (up to 50%) and a lot of fusinite (over 40%). In

- the Pechora basin the coal of this age, on the contrary, is rich in vitri-

' nite, The upper Permian coal in the Kuznetsk and Tungusskiy basins is

almost entirely made up of vitrinite (over 80%), there is usually up to 10%
fusinite and 2-3% leiptinite., In the Jurassic coal of practically all -
basins, Yughno-Yakutsk, Ulukhemskiy, Irkutsk and Uzgen, there is a lot of
vitrinite (80-90%), while the quantity of fusinite and leiptinite doss not
oexceed 5%, The Cretaceous coal of the Zyryanka  basin and the Neogenic
coal of Sakhalin have a close composition,

It is important to note that in different geological epochs coal of the same
or close group composition was formed from various plants., Thus, the
vitrinite-rich coal with insignificant content of fusinite and leiptinite
was formed in the middle carbonaceous period (Donetsk basin), late Permain
(Kuznetsk basin),in the Jurassic (Yuzhno-Yakutsk and Irkutsk basins) and
Neogenic (Sakhalin Island)., At the same time the evolution of the plant

- world was reflected to a certain extent in the composition of the coal,
For example, the coal formed in the early carbonaceous period is primarily
rich in leiptinite, Apparently the main factor determining the substance
composition of the coal was the genditions for conversion of the plant

material, and the composition of the coal-forming plants piayed a smaller
rolse,
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Table 3. Quantitative-Petrographic Composition of Coking Coals of the
Main USSR Basins (in % of pure coal)

Basin, fleld Vitri-Semi- [Fusi-fleip-Sum of Sum of
nite {itri4nite [ti- ltablglean
nite nite jcompo- [compo-
inents _ nents
Donstsk ® Ce B
lower carbonaceous ,’é 31 2 23 76 . 2
Middle carbonaceous - ! 9 5 90 10
- Xuznetsk ;
Lower carbonaceous,Ostrog series 1 93 1 6]+ 0 03 7
Middle-upper carbonacsous, lower- ; N 81 33 1 61 39
balakhonskly subseries 507 8 | 41 1 53 47
Lower Permain, upper-balakhonskiy ’ N .
subseriss :
Upper Permian . |

I1'inskiy subseries ;5 3110 2 88 12

Yerunakovskiy subseries 81 4115 3 82 18
Karaganda

- Lower carbonaceous, Karaganda 55 1 30 3 62 as
sarles ’
Middle carbonaceous, Dolina series n 5 15 9 82 18
Poechora
Lower Permian

Fudnitsa subseries 74 8 16 2 79 21

Inta series 72 8 | 18 2 77 23
1p] Permian, Pechora serises ™ 6 2 ! 76 2
ppar ’

Kizel

Lower carbonaceous H 10 18 28 75 25
fTungusskiy (Noril'sk rayon)

Parmian , -
Zav'yalovskiy 52 3 5 :Fzract. 53 47
l.ower carbonaceous, Karaganda

saries 65 5 26 4 71 29
I;Iidqle cexbonaceous, Dolina series 81 5 0 5 47 13
Sanarskily

‘~por carbonaceous, Karaganda )
sorias 75 5 1 9 86 14
M‘io_dle carbonaceous, Dolina series 7 7 0 i 85 15
Uzsiren

Lowar Jurassic

Kergasha*

Tuyuk* 29 21 1 8 88 12
Pan-Yagnob 83 3 4 - 84 16
Lower Jurassic

- - 55 2 | 30 4 60 40
|Table continued on next pa.ge]
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fol&ggaﬁsulrtai.gsic 0| 5] s 86 14
Irkutsk -
Novometelkinskiy field e | — |10 5 9% 10

lower Jurassic
Yuzhno-Yakutsk ) . .
Upper Jurassic 92 1 7 0" 92 8
Sayano-Partizanskiy
Middle Jurassic

96 4
Ulukhemskiy* 87 2 2 9
Middle Jurassic . o
Zyryanka - . go | — | 17
Lower Cretaceous
Sskhalin Island (Uglegorskiy 9| 8|12 1 83 1{
rayon), Neogenic g | o 1] 1|
L'vov-Volinskiy ‘ - SR ‘ .
Lower carbonaceous 72 2 17 9 8

*Approximate data,

Analysis demonstrates that the coking coal of the Tensk, Yuzhno-Yakutsk )
and Donetsk basins is the richest in vitrinite (over 80%) (table 4), On the
contrary, a considerabls part of the coal of the Kuznetsk, Karaganda,
Tungusskily and Kizel basins contain less vitrinite (usually lower than 60%)
and more fusinite, which reduces its caking capacity,

Many of the important properties of coking coal developed under the influ-
ence of /regional metamorphism/ associated with its depth of submersion in
the region of certain temperatures and pressures. Goal characterized by

a certain stage of metamorphism occupies zones of certain thickness in

the open pits of the main USSR coal basins, For example, the thickness of
the zone of gas coal is 1000-1500 m, of most valuable metabituminous, coke
and inert caking coals only 400-600 m each, The poor coals and anthracites
cover zones whose thickness is measured in hundreds of meters and aven

kilometers, This explains the limited dispersion of the coking coals of
brands Zh, K and 0S,. ' .

The effect of thermal metamorphism due to the additional warming up of the
coal-bearing layaers by the heat of the magmatic bodies introduced into them
was superimposed on the general background of regional metamorphism in a
number of basins, especially in the Tungusskiy. Contact metamorphism was
locally manifest directly on the contact of the coal and the magmatic
bodies. Reglonally metamorphized vitrinite-rich coal of the middle stages
of metamorphism --II (G), III (Zh), IV (X) and V (0S) possess the capacity
for agglomeration, however, during thermal metamorphism this important
feature is not manifest, The relative short-term effect of fairly high
temperatures during thermal metamorphism induces a drastic exacerbation in

the tendency to cake of the coals of the medium stages and their value as a
raw material for coking is reduced. '
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The test tendency to cake (thickness of the plastic layer y>20 mm) is found
in the middle carbonaceous coal of the Donetsk and Karaganda, lower
Permian of the Pechora, upper Permian of the Kuznetsk, Jurassic of the
Yuzhno-Yakutsk and Irkutsk, Cretacsous of the Zyryanka basins, and the
Neogenic Sakhalin coal, The coal of the lower carbonaceous period of

the Karaganda, Jower Permian of the Kuznetsk and Tungusskly basins 1is
characterized by reduced tendency to cake (y=6-15 mm),

The diversity ip,the substance composition and degres of metamorphism
determined. the different/type composition of the coal/ (ses table 4)., Of
the total number of standard coals 22% are gas (including 5% gas metabi-
tumé.;ous). 27 netabituminobs, 30% coke (K, Kz_, KZh), and inert caking (0S)
iy ° B

The gas coals (G) of the I-II and III stages of motamorphism, GOST 21489-76,
are characterized by 33-42% yield of volatile substances and thickness of
the plastic layer 6-25 mm, They are very widespread in the Donetsk (58%

of the supplies), Kuznetsk (41%) and Irkutsk (100%) basins, and at the
fields of the Caucasus and Central Asia, The coal of the Donetsk and
Kuznetsk basins that cakes well is used in the coking burden in a quantity
up to 3%, The poorly caking gas coal is used for power engineering pur-
poses, The gas metabituminous coal (GZh) that possesses increased tendency
to cake is dispersed in the Kuznetsk (13% of the supplies), Kizel (100%)
and Uzgen :3%%) basins,

“he metatituminous coal (Zh) belongs to the III stage of metamorphism,
possasses the best tendency to cake (y up to 40 mm) and has yield of vola-
tils substances of 27-37%. They are the most developed in the Partizanskiy
(100% of the supplies), Ulukhemskiy (77%), Pechora (75%), Zyryanka  (30%),
Kuznetsk (22%) and Donetsk (20%) basins, This coal is widely used for
coking as the oily base for the burden.

Coxe matabltuminous (KZh) coal includes coal of the III-IV stages of meta-
norphism, with yleld of volatile substances 22-33%, and thickness of the
plastic laysr 16-25 mm. It has limited dispersion (less than 20% of the
supplies) in the Xuzneisk, Karaganda, Yuzhno-Yakutsk and Zyryanka

-

tasing, Coal of KZh type is widely used for coke production,

Coke coal (X, X ) includes the caking coal with yield of volatile substances
17-75%% and thickness of the plastic layer 6-25 mm, Tt is dispersed in the
Tuzhro-Yakutsk (355 of the supplies), Zyryarka (28%), Karaganda (23)
Kuzretsk (1) and Donetsk (11%) basins, Depending on the petrographic
composition and the thickness of the plastic layer types X (y=10-25 mm)

ard K, (y=6-11 mm) are isolated. K-tyPe coal is the scarcest,

Tha inert caking coals (0S) are at the V stage of metamorphism and are
characterized by yield of volatile substances 14-27%, thickness of the
plastic layer 6-13 mm., These are the scarcest coals after XK-type coal and
are complotely utilized for coking as the inert-additive in the burden with

¢
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Table 4. Distribution of Supplies of Coking Coal in the USSR According
to Contént of Vitrinite and Types, %

Basin, field Vitrinite Types. of coal

content,% G |GZh|Zh | XZh] K.K2 0s _

80~

40--6o{co 80 100 -

USSr a3l 36| 31| 2| 5| 2| 3| 2] 16
Including:

Kuznetsk. 501 30| 20] 41| 13| 22| 3| 14] 7
Taymir . I% 50 30| — ce| 33 - , 38 34
%‘Augglx{xsskiy (Noril'sk rayon) ol BN vl Bl Bl I Bl B
Donatsk 51 15} ®O4 38 -- A 17 H‘ g
Zyzyan ka il I O3 Rl el I A R R -
Yuzhno-Yakutsk —twol —tieo! - 12102 _
Irkutsk —~l1wol| =l o] = 771 = | -] — -
Ulukhemskiy 70| 30f — | --| 2| 2|14 23] 59
Karaganda —1 9] 10| —| - 751 —1 14] 1
Pechora —1 60) 40} Nt 39 |39 —1 1l
Uzgen — —jwojw} =} —| =1 -] — ~
Sayano-Par tizanskly —1 80 20{100] ] -=| — —] —
Fan-~Yagnob —1100] —| =] --] 50121 25| -~
Zav' ygﬁovskiy —]1 10| —| —] c4] 12|12 12] —
Samarskiy —1 —|10| 5| - 33 ~1] 17
Sakhalin Island 100} —| —| —=|wof| | =] —
Kizel -1l —| - -1 = 100 —
Apsatskiy — 198 wloel 190 — -
E?‘Eﬂéa‘g?( %Ke Caucasus — 1100} —[100] -] =] — | -] —
Aldyyarskiy

metabituminous coals, They are widespread in the Karaganda (59% of the

supplies), Kuznetsk (7%), Donetsk (11%) and Pechora (11%) basins; often they

oceur at deep levels (Karaganda basin, Anzherskiy and Kemerovo rayons of

the Kuznetsk basin, Khal'mer-Yu rayon of the Pechora basin). -

The lean (T) coal that does not cake and is rich in vitrinite is used in the
Denetsk basin as a component of the coking burden (up to %%). Positive
results have been obtained also with coking lean coal at the Pechora basin,

/According to the ash content/ in the majority of basins the coking coals
belong to the average-ash (A® 10-20%); this refers to 76% of all the
supplies (tabls 5). The low-ash coal (A® up to 10%) is dispersed less
widely (21% of the supplies), mainly in the Yuzhno-Yakutsk, Irkutsk, and
apparently also in the little-studied Taymir and Iensk basins., Almost all
the coal of the Donetsk, Kuznetsk and Pechora basins is medium-ashs many
bads contain less than 15% ash. The majority of coals in the Karagand.a
Kizel basins and a number of smaller fields are high-ash (AC 20-30%)s they
account for only 3% of the total supplies, The caking coals with ash
content over 30% usually belong to .the group of fuel coals, Their supplies
number many billions of tons, especially in the Karaganda, and Pechora
basins, The /tendency for enrichment/ of the coals usually correlates well
with the ash content, ZLow-ash coal is eusily enriched (yield &f concen-
trate with density less than 1,4 g/cm3 is generally higher than 90%); the

51

FOR OFFICIAL USE ONLY

r

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000200090022-6



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000200090022-6

FOR OFFICIAL USE ONLY

medium-ash possess average or difficult tendency for enrichment (yield of
concentrate is 70-90%, its ash content is up to 10%), the high-ash are
characterized by difficult and exirsmsly difficult tendency for enrichment
- (yield of concentrate is 50-70%, ash content eften exceeds 10%). The coals
of the Donetsk, Kuznetsk, Yuzhno-Yakutsk and partly the Pechora basins are
oasily and average enriched, the Karaganda '--average and difficult to

enrich,

In /content of total sulfur/the majority of coking coals in the USSR (92%)
belong to the low-sulfur group (up ‘to 1.5%), whersupon 78% of the supplies
are accounted for by the coal containing up, to 84 5% sulfur (ses table 5).
The coal of the Kuznetsk, Zyryanka, Yuzhno-Yakutsk, Karaganda, . Ulu-'
khemskiy, Pechora, Uzgen, Partizanskiy basins is distinguished by Iow |
sulfur content (up to 1.5%). Coal of the Donetsk (60% of the supplies),
Trkutsk (90% of the supplies),Kizel (100% of the supplies)basins and the
Zaviyalovskiy field in Kagakhstan contains over 2,5% sulfur, There is an
espacially high sulfur content in the coal of the Trkutsk and Kizel basins
(usually over 4%). 1In the coals of the main basins, Donetsk, Kuznetsk,
Pachora, Karaganda the sulfur is primarily pyritic, while in the Irkutsk
and Kizel basins--organic, The sulfate sulfur in the coking coal in the
majority of basins is up to 0,5%. One should note the drop in the quantity
of sulfur in the coking coal with the rise in its degree of metamorphism
(Donstsk and Karaganda basins) and the increase in the ccntent of
iusainized components.

The /phosphorous content/ (see table 5) in the coking coal is very diverse,
One-fourth of the supplies of coal vtelong to the low-phosphorous (up to
0.01%), 60% to the medium-phosphorous (0,01-0,05%) and 15% to the high-
phosphorous (over 0.05%), The coal of the Kuznetsk basin contains the
greatest amount of phosphorous--sometimes over 0,1%. The coal of the
“yryanka, Taymir, Karaganda . {upper coal-bearing series) basins and
Jakinalin are characterized by an increased phosphorous content, However,
- ina coal in the majority of basins (Donetsk, Pechora, Yuzhno-Yakutsk,
Trkusk, Kizsl, and others) bslong to the low- and average-phosphorous,
Yo clear relationship has been established between the content of phos-
phorous and genstic conditions., In the Karaganda basin the phosphorous
corntent of the coal is usually proportional to their content of vitrinite.
vhospnerous is more often linked to the organic part of the coal, which is
indicated, in particular, by the absence of a link between its content and
the ash content, Therefore, in the process of enrichment the phosphorous
content is usually reduced insignificantly,

The main suppliers of ceking coal in the USSR are the Donetsk, Kuznetsk,

Karaganda and Pechora basins, and the Kizel basirn~and fields of the
Caucasus to a lower degree,

The average indices for the quality of the enriched coals for coking arse
as follows: AC7,5-11,1%; SC 6 0.6-2%; V7 25-30%. The strength of the coke
according to the M 40 index 3 75-80%, M 10--6,7-9.44%,
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What are the paths towards increasing the resources of coking coal? It

is known that to obtain high quality metallurgical coke coking coal of
certain types is required, and this obliges the geologists to explore for
coals of a strictly determined quality. Underestimation of this conclusion
resulted in the fact that the type composition of the coals of many
explored sections does not always meet the type composition of the coals
used in coking (table 6). : : '

Whereas at the active enterprises the fraction of coals of different types
in the supplies and the coke burden is close, at the enterprises under con-
struction, the reserve and long~term exploration sections the fraction of
gas coals is greatj it reaches 36-55% (in the burden 24%), while that of .
coke coals is reduced to 13-21% (27% in the burden). There is an available
surplus of explorsd  supplies of gas coal (in fhs first place in the Donetsk
and Kuznetsk basins) and a shortage in the coking, types Zh, K and 0S, It
is known that the gas coal can be successfully used to obtain molded coke,
however in the next five-year periods the scales of industrial production
of this type of coke will be very limited for a number of reasons, There-
fore the chisf raw material for production of blast furnace coke remains
coal of types Zh, K and 0S. ’

Such a situation with coking coal is due to a number of circumstances. First
of all, in the main basins supplying industry with coking coal; Donetsk and
Kuznetsk, more than half of the suppliss are gas coals. Secondly, in the :
not too distant past great hopes were placed on the most rapid introduction
into practical production of molded coke made of gas coal, which would per-
mit a sharp increase in the use of this coal in the coks production. The
indusirial mastery of this method is being delayed, and in the visible

future a considerable portion of the explored and extracted gas coals will
not be able to be used far coking, Thirdly, the areas for spread of gas
coals are distinguished by simple structure, and therefore are conveninet

for development, while the sections with Zh, K and 0S types of coal 1lie

at great depths or in tectonically-complicated regions,

We will dwell on an evaluation of the outlock for the main coal basins of
the USSK and substantiation for the main trends in the geological and
axploratory work on coking coal, i.e,, we will examine the ways to increase
its resourcss,

Mora than half of 'all the coking coal in our country is extracted in ‘the
Donetsk basin, Their standard supplies up to depth 1,800 m are evaluated
st 26 billion T, of them the balance suppliss are 19,5 billion T. The out-
put of ths sxplored reserve of coking coal at the beginning of 1979 was
24,3 million T per year, including 11,2 million T for coaltypes GZh, Zh,

K and 03, However, practically all the ressrve sections are located at
greal depths and under complicated mining-gsological conditions,

Analysis of the structure of the supplies indicates that in the basin the
gas coal has been explored too much (its fraction in the supplies is 67%,
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Table 6, Distribution of Supplies (in %) of Coking Coal and Burden accor-
ding to the Composition in the Main Basins of the USSR (according
to the condition as of 1 January 1979)

Basin sﬁyplies, Type composition of supplles
cat, AtBHC, (coke burden in parentheses),%
bill, T :

+GZVYL Zh+KZb K OS-!‘I‘k oke
USSR 68.0 |47 (2t)| 2637y | 18(21)| 9(12)
Includiggkfor the basins: : .2 7
Donats 19,5 |67 (34) |13 (33) | 8(16)1 12 (1T
Kuznetsk 32'3 46 217; 25 2253 23 (49; . 6}8)
Karagand a 4,7 3 128 (64) {39 (34)| 30(2)
Pechora 3.6 6 |84(84)] 4(16) 6
For groups of development: 14,7 3l 31 28 10
ﬁctive enterprises 2.0 55 23 21 1
~ nterprises er construction 6.4 36 38 14 12

Reserve of subgroups,"a" and "b" 8.9 50 30 16 4

Explored sections 18,9 53 26 13 8

Sections for future exploration . .

Other sections 17,1 57 15 16 10

and in the coke burden only 34%) and the coal of sorits 2Zh, X and OS not
enough (fraction in the suppliss 3%, in the burden 66%). 1In recent years
the fraction of gas coal in the burden has rissn from 2% in 1965 to %
in 1975, However, a further increase in the participation of gas coal in
the burden is being held back due to the shortage of coal of types K and
08, as well as the weak development of work on the industrial production of
formed coke,

It should be noted that the main supplies of the scarcest .coals of types
Zh, K and OS that are concentrated in the central, Donetsk-Makeysvka and
Almazno-Max 'yevka regions, have already been depleted to a considerable

B degree, and the sectipns that are promising for exploration are usually
small in area and supplies. Therefore, in addition to exploration of these
sections, a reevaluation is needed of the outlook for certain regions with
scarce type coals that were previously rejected for some reason, One of
them is the Tatsino region in eastern Donbass, where a number of fields
with high quality coal of types Zh, K and 0S and supplies of several hundreds
of millions of tons, but with fairly complicated mining and geological
conditions were explored in its time, Now, when all the simple mining
fields for stripping coal at shallow depths have already been developed,
one should reevaluate the potentialities of this region., It is also neces-
sary to resume the searches for coals of types Zh, X and 08 at other
promising areas of eastern Donbass, without being restricted to searches
for sections only with the traditional anthracites here. The intensifica-
tion of work on coals of types K and OS in the Donbass must be accompanied
by a reduction in the volumes of explorations of the gas coals., The
vitrinite-rich, usually low-sulfur lean coal whose participation in the
burden at individual plants reaches 4-5% can serve as a definite reserve
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for increasing coal resources for coking, This, in addition, will permit
a reduction in the total sulfur content of the burden., The coals contained
in the thin beds (0.40-0.55 ) that are currrently classified with the
group of balance represeni a considerable reserve in the Donbass, The
supplies of these coals reach 6 billion T, including up to depth 3000 m--
1.5 billion T.

The Kuznetsk basin has the- largest supplies of standard coking coal in the
USSR (206 billion T, balance 32.2 billian"‘[‘r). About one-third of the coal
for coking is extracted here. T .

1. . Lo
«

In the beginning of 1979 the output of ‘the reserve furnd was 17.4 ‘mfllion T
- por yeary of this coal types Zh, K and OS comprised 6.2 million T." An -
important feature of the Kuznetsk coal, in aidition to the low ash content
and good enrichability, is its low sulfur content, The explored supplies
of coking coal in the basin guarantees in a quantitative respect the
planned development of the coal industry. As for the qualitative composi-
tion of the coal, then here, as in the Donbass, the noncorrespondence be-
tween the explored supplies of coal of certain types and their demand by
the by-product cdoke industry is known, Almost 46% of the explored coal
supplies are gas and only 26% are coke, whils three times less gas coal is
used for coking than coke coal,

In the last 15 years the percentage of gas coal in the supplies of the
Kuznetsk basin has risen almost 1,5-fold--from 34% in 1960 to 46% in 1975,
while the percentage of metabituminous and coke coal was respectively re-
duced from 27 to 22% and from 31 to 265 with stability in the composition
of the coke burden (type G 17%, Zh 2%, K 49%)., The extraction of gas
caking coals considerably surpasses the coke jndustry's demand for thenm,

as a result of which 12 million T of this coal, that in the long-term could
te used for coking, is currently burned,

Thus, the main trend in geological exploratory work in the Kuzneisk basin
should become the search for and exploration of sections with coals of types
K ard 05, with a reduction in the exploration for gas coals. At the same
time the long-term plans for traditions formed in the basin provide for the
main volume of work on the abundant gas coals., The development of explora-
tery work on coals of types K and 0S not only will permit elimination of
the gap betwsen the state of their supplies and the demand for them, but
also will permit involvement of greater volumes of gas coal into coking
woduction,

Coals of types K and OS have developed only in the deposits of the Bala-
khonskiy series that has been studied very well in the basin, and it is
difficult to expect the discoveryof new large fields here, Therefore the
main trend in work in the Kuznetsk basin should become a radical reevalu-

- ation of all the known (indluding the mreviously rejected) sections for the
spread of the Balakhonskiy series in the Anzherskiy, Kemerovo, Krapivinskiy,
Bachatskly, Prokop'yevsk-Kiselevsk, Bunguro-Chumyshksiy, Kondomskiy,
Mrasskiy, Tom'-Usinsk and Tersinskiy regions,
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The outlook for the Anzherskiy region is limited, since the.cedl rapidly
becomes lean with depth here and it is required that the expediency of
exploring the thin beds of the Chelinskiy strata bs clarified, In the

- Kemerovo region it is necessary to intensify the work at the Nizovskiy,
Glusha, Yuzhno-Konyukhtinskiy fields and the West Kedrovoye area. In the
northern Krapivinskiy region the outlook of the Yermak field and the areas
neighboring it should be evaluated. On the eastern wing of the Kuznetsk
hollow in the Bachatskly region it is necessary to solve the question of

- the expediency of exploring the tectonically-complicated areas of develop-
ment of the Kemerovo and Usyatskiy subseries with supplies of coals of
types K and 0S of more than 1 billion T, The outlook for the main indus-
trial region of Prokop'yevsk-Kiselevek is linked to the deep levels, 1In
the northern Bunguro-Chumyshskly region, where the deposits of upper Bala-
khonskly subseries are distinguished by increased coal content and con-
siderable content of vitrinite in the coal, the search and exploration work
should be intensified,

One of the most promising regions in the Kuznetsk basin is Tom'-Usinsk,
where on the Tomsk area, as well as the deep levels of the Ol'zherasskiy and
Berezovskiy fields over 1 billion T of coal supplies of types X and OS are
concentrated, The time has come to reevaluate the outlook for the Makar'yev
fiald and Tersinskiy region that were rejected over 20 years ago. Here the
possibllity of a considerable increase in the supplies of coal typss X and
0S that are currently evaluated at 350 million T has not been sxcluded.

The low-ash coals type SS whose standard.supplies in the Kuznetsk basir
surpass 18 billion T can become an important reserve of coal for coking in
the more distant future; part of them can be stripped by the inexpensive
open-pit method. In the mine with metabituminous coals types SS yield coke
of satisfactory quality.

The third base of coking coal in the USSR by right is the Karaganda  basin
with standard suppliss of coal of types Zh, K, and 0S of 11 billion T3 of
them the balance is 4,7 billion T. The basin is characterized by favorable
correlations of coal suppliss of different trands--over 90% of the supplies
belong to types Zh, X, and 0S, including over 60% to types K and 0S. In the
last 10 years the structure of consumption of Karaganda . coal has been
altered towards a sharp increase. in the use of coal types Zh and XZh for
coking, The output of the reserve fund explored in detail for the sections
with coking coal in the beginning of 1979 was 9.3 million T, The sections
that are promising for exploration hold mainly coal of types X and 0S, which
significantly broadens the outlook for the Karaganda basin,

In addition to the Saransk-Nizhniy section in the Xarganda region, the
deep levels of the Sherubaynurisnkiy region are promsing, where to the west
of the active mines a major section is located with supplies of coking coal
on the order of 1 billion T. The Taldykudukskiy section located in the
developed region near Karaganda is also promising; suppliss of types X and
0S coal in it number in the hundreds of millions of tons.
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In the Karaganda basin it is necessary to make a thorough analysis of the
materials for all the sections rejected for different reasons and to reveal
the possibility of including them in the exploration and. developmsnt (Ala-
basskiy and Sasykkol'skiy and other sections), If one considers that -

the Karaganda basin is the only real base for the coking coal in Kazakhstan,
then the. importance of such an analysis becomes evident,

The introduction of new facilities of the enrichment plants has great
importance for the basin, which will permit the involvement of the supplies
of hard-to-enrich caking coals of the Karaganda and Ashlyarikskiy series,

- numbering many billions of ‘tons (now these coals are classified with the
fuel coals) into the sphere of coking, Considerabls supplies of coals of
types Zh and K are concentrated in the f.hin beds 0,5-0.7 m thick. Currently
the drilling method of working thin beds is being-introduced, which will
permit involvement, in future use of the beds of high-quality coking coal th
that are left, in the first place, of the Dolina series (supplies of
several hundreds of millions of tons).

The Pechora basin is a large base of coking coal in the northeastern
Euwropean sector of the USSR; it has supplies of standard caking coal up to
depth 1800 m of 10 billion T and balance supplies of 3.6 billion T. The
oxplored supplies are characterized by the dominance of typs Zh coals and
a shortage of type K and 0S coals, The output of the reserve fund of
coking coal that has besn explored in detail was 14,1 million T at the
baginning of 1679, It should be noted that the sections that can be
sxplored and are promising for exploration are represented only by metabi-
tuminous coals of types Zh 19 and Zh 10; the coals of typs Zh 10 are
wactically not metabituminous, but gas.

‘The almost complete lack in the basin of explored and developed sections
with coal of the scarcest types K and 0S resulted in the fact that for meking
the metabituminous Pechora coals lean annually about 2 million T of type
0S8 coal is delivered to the metallurgical plants of the northern European
sector cf the USSR from the Kuznetsk basin (the cost of the hauling is
| annually R 20-25 million ), Therefors the main task of the goeologists in
ths Pechora basin is to search for and explore coals type X and OS, At
trasent the Syr'yaginskiy area is the most promising for the search and
axploration of coal of thase types. The outlook for the Pechorz basin can
- b considerably broadened also by involvement in the sphere of coking of
- the caking coal that possesses increased ash content of the Intinskiy seriss,
and subsequently the Pechora series also, that now are classified as fuel
coals., Their supplies number several billion tons. This concerns mimarily
the Vorkuta field. Analogous coals of the Karaganda basin are succeassfully
‘used for coke production, Major supplies of coal (many hundreds of
millions of tons, and even the first billions of tons) are concentrated in
tte thin beds less than 0.8-1 m thick that are currently classified with
the group of balance,
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In the Far East the main base of coking coal is the Yuzhno-Yakutsk basin
whose depths contain vitrinite coals of types X, KZh and Zh that are unique

- in quality, The standard suppliss of the coking coal is evaluated up to
depth 1800 m as 19 billion T, the balance--2,7 billion T. The output of
the reserve fund that had been studied in detail was 2,1 million T per year
at the beginning of 1979,

In the Aldano-Chul'man region of the basin the Neryungri field with supplies
of over 500 million T contained in a bed on the order of 50 m thick has
been explored and is being developed at rapid rates, However, all the other
fields in the region are characterized by a lower coal content and contain
2-3 relatively stable beds usually up to 2 m thick. The most romising are
the Chul'makanskiy, Denisovksiy, as well as the Berkakit field with

coals type K suitable for development only by the underground method.

The main outlook for the further development of the open-pit extraction in
the basin should apparently be linked to the Tokinskiy region that is
located 280 km to the east of the Aldano-Chul'man reglon. Strictly speaking,
the Tokinskiy region is an indapendent coal basin with large supplies of
high-quality coals type Zh and K. The most Tromising are the El'ginskiy,
Khudurkanskiy and Chertandinskiy fields with beds of total thickness 25-
30 m, sultable for open-pit stripping. The fact that the basin is located
200 km to the north of the BAM [Baykal-mmn: Mainline] and 300 km from the
shores of the Pacific Ocean is important., If the prognostic evaluation of
the basin as a major base of coking coal in the Par East is confirmed it
is expedient to solve the question of extending the railroad branch of BAM
- Tynda-Berkakit further to the east to the Tokinskiy basin, and possibly,
even to the shores of the Pacific Ocean, By the way, this region, in
addition to coal is also rich in other minerals, The large areas located
on the western continuation of the Yuzhno-Yakutsk basin are also mromising,
where the Apsatskiy field has already besen found with coal type K. If the
- question as to the construction of a metallurgical plant in the Far Bast
1s solved positively, the Yuszhno-Yakutsk coal will be used at the site as
the oily - base in the burden with gas coals, for example, Bureya or Irkutsk,

The Kizel basin is located in the Urals with highly sulfurous gas and meta-
z bituminous coals (total supplies 0,5 billion T). There are practically no
outlooks for the expansion of resources of coking coal here,

Apparently, the time has come for a serious evaluation of the outlook for
the giant basins, Taymir, Tungusskiy and Zyryanka having' (especially the
first) large supplies of coking coal, Work in the Taymir basin, where about
_ 30% of the supplies of coking coal in the USSR are concentrated, should be
restricted to the stage of searching in order to make a general evaluation
of its outlook, It will be expedient to conduct more detailed work only
after questions have been answered of exporting the Taymir coal by the
northern sea route, The eastern section (in the first place the Cherno-
yarskiy field) is the most rromising in this basin; thick beds have been
developed and the coal is the least subject to the effect of thermal meta-
morphism,
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We will briefly discuss the basins that have considerably smaller supplies
of coking coal,

In the Irkutsk basin the Novometelkinskiy field has been explored; it has
good caking coals of type GZh in a quantity. of 600 million T, however their
high sulfur content (4-8%) reduces.the outlook for the fisld; its develop-
ment will be expedient pnlyiai‘ter the working out of profitable methods for
desulfurizing the coal, Apparently, the possibility.should be evaluated of
finding low-sulfur caking coal in the basin similar #o the;ceal of- the
Ishinskiy field. .
The Sayano-Partizanskiy field in the Kansk-Achinsk basin contains about
1.6 billion T of gas caking coal. Sakhalin Island has insignificant supplies
of coal types G, Zh, X and 0S (600 million T), part. of which is being
developed, v

Coals of types GZh, Zh and X (11.1 billion T) are known in the Ulukhemskiy
basin of the Tuvinskaya ASSR. The basin is considerably distant from the
Transsiberian railroad mainline and its development is not plamned in future
years,

In Central Asia fairly large supplies of coking coal (1.6 billion T) are- . .
known in the Uzgen basin located in the high-mountain region of Kirgizia,.
Coals of types K, KZh, Zh and GZh are smread in the fields of Kargasha,
Tyuk and Hokkiya that are sultable for underground and drift stripping,
There are several fields with type GZh and Zh coal in the high-mountain
reglons of Tadzhikistan. Trs supplies of the largest of them (Fan-Yagnob)
are ostimated at 1 biilion T. In future years ths Central Asian geologists
should egvaluats the outlook for thase fislds,

In certain basins the supplies of coking coal have besn classified as fuel
coal for a number of reasons, For example, in the Bureinskiy basin in the
Far Bast the explored supplies of ash gas coals excesd 1 billion T. Accor-
dlng to data of the Eastern Scientific Institute of Coal Chemistry (VUKhIN),
these coals in a burden with coals of the Yuzhno-Yakutsk basin yield strong
netallurgical coke, Therefors, in the Bursinskiy basin itself, which is
located on the BAM route, and in the neighboring arsas (Gerbikano-Ogodzha.
Tyrna) the setting up of search and sxploratory work is required, It is also

- naceszary to evaluate the possibility of finding industrial fields of caking
coal at the Depiskiy area located in the zone of influence of BAM.

In the L'voy-Volynskiy basin all the suppliss of gas and metabituminous coal
has been unjudtifiably classified as fusl coal, despite the fact that they
are currently being successfully used at the coking plants of the Donetsk
basin., It is unecessary to regrade this coal and intensify the exploratory
work in the southern half of thse basin,

Thus, the main paths for an increase in the resources of coking coal, in

additicn to the search for and exploration of new sections with coal of the
scarcest types Zh, K and 0S, consists of involving high-ash caking coal and
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coal contained in the thin beds whose suppli;'as number in the billions of
tons in the sphere of coking, ) {

An important reserve for increasing the resources of coking coal is reduc-
tion in their losses both in the process of planning in the determination of
the quantity of the industrial supplies, and during the development of the
fields and their transporting., For several basins (Kuznetsk, Karaganda) the
coal losses envisaged by the plans exceed 30-40% of the supplies approved
by the USSR State Commission for Supplies of Minerals, and comprise the
first billions of tons in a quantitative expression,

In addition, one should exclude the use of coking coal not for a direct
purpose, In the Donetsk basin one-fifth of this coal is .currently consumed
for powsr purposes, and in the Kuzneisk and Karaganda, about ons-third. In
absolute amounts this is expressed in several tens of millions of tons of
coal per year.

Thus, the main paths for increasing the resources of caoking coal are the
following:

--oxpansion in the exploration of the desp levels of the Donetsk and Kara-
ganda basins; reevaluation of the outlook for the Tatsinskiy region of the
Donbass and Syr"yaginskiy areas in the Pechora basin where considerable
suppliss of scarce coals Zh, K and 0S are concentrated, as well as the out-
look for the L'vov-Volynskiy basin;

--organization in the Kuznetsk basin of extensive search and exploration
work on the acutely scarce coals typs K and 0S of the Balakhonskiy series
(Tomsk area, lower levels of the 0l'zherasskiy field, southern Bachatskiy

- region, central Kondomskiy region, northern Bunguro-Chumyshskiy region,
and Kemerovo region) by reducing the work on the areas of development of
the gas coals in the Kol'chuginskiy seriess

--conducting of extensive searches in the Yuzhno-Yakutsk (in the first place
in the Tokinskiy region), Taymir and Bureinskiy basins;

--broad use for coking of the ash coal that is diffiult to enrich but which
cakes well, that currently goes for power engineering due to the lack of
the necessary facilities in the enrichment plants, The supplies of such

- coal in the developed regions of the Karaganda and Pechora basins are
estimated at several billions of tonss

--decrease in the minimum standard thickness of the beds to 0.6 m in the
Karaganda and Pechora basins,and to 0,45 m in the Donetsk basin, which will
permit an increase in the coking coal resources by several billions of tons;
--expansion of the gamut of coal used for coking, and broader involvement in
the sphere of coking of the gas, lean caking and dry-burning coals;
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--decrease in the losses of coal during planning (by more complete involve-
ment in the development of supplies approved by the State Commission for
Mineral Supplies) and extractions

--more complete use of the coking coal for direct purpose (currently 20-30%
of the coking coal is used for energy purposes),

The fulfillment of the recommendations stated in this article will permit
an improvement in the state of the coal raw material base for coking, and
will provide raw material for the systematic development of the country's
industry,
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